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APPENDIX  A 


SOILS.  GEOLOGY.  AND  CONSTRUCTION  MATERIALS 


SECTION  A 

DRILLING  AND  TESTING  PROGRAM 


Al,  General.  A  drilling  program  was  mutually  agreed  upon 
by  both  Gannett  Fleming  Corddry  and  Carpenter,  Inc. ,  Consulting 
Engineers,  Harrisburg,  Pennsylvania,  and  the  Buffalo  District, 
Corps  of  Engineers.  This  drilling  program  was  performed  by 
F,  T.  Kltlinski  &  Associates,  Inc.,  Consulting  Foundation  Engi¬ 
neers,  of  Harrisburg,  Pennsylvania.  A  subsurface  exploration 
plan,  showing  the  location  of  all  test  borings,  is  presented  on 
Plate  Al.  One  truck-mounted  Sprague  &  Henwood  Model  35H 
drilling  rig  and  two  skid-mounted  Sprague  &  Henwood  Model  40C 
drilling  rigs  were  employed  for  drive  sampling  in  overburden  and 
core  drilling  in  rock.  One  truck-mounted  Mobile  drill.  Model B3U, 
was  employed  for  auger  drilling.  Drilling  and  field  testing  were 
performed  in  two  phases.  The  purpose  of  the  Phase  I  program 
was  to  determine  the  general  feasibility  of  the  project  site.  The 
purpose  of  the  Riase  II  program  was  to  secure  sufficient  additional 
data  for  sound  design  of  the  containment  structures  and  appurte¬ 
nances.  The  Phase  II  program  was  begun  following  a  field  meet¬ 
ing  organized  to  evaluate  the  results  of  the  Phase  I  program. 
Drilling  and  field  testing  were  done  during  May  and  June  1978. 
Logs  of  core  borings  and  auger  borings  are  presented  in 
Subappendix  Al. 

A2.  Drive  Sampling.  The  purpose  of  drive  sampling  was  to 
obtain  knowledge  of  the  composition,  thickness,  sequence,  and 
structure  of  overburden  materials.  Sampling  was  performed  by 
driving  a  3-inch  split-spoon  sampler  with  a  300-pound  hammer, 
free  falling  through  a  distance  of  18  inches.  Blow  counts  were 
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recorded  for  every  6  Inches  of  penetration  of  the  sampler.  A  total 
of  324  linear  feet  of  overburden  was  penetrated,  of  which  200 
linear  feet  were  drilled  during  the  Phase  I  drilling  and  124  linear 
feet  were  drilled  during  the  Phase  II  drilling. 

A3 .  Core  Drilling .  Core  drilling  in  rock  commenced  when 
drive  sampling  became  impractical,  due  to  refusal  of  the  drive 
sampler  to  penetrate  further.  All  rock  cores  recovered  were  drill¬ 
ed  with  a  standard  double-tube  core  barrel,  using  a  3-lnch  (NX) 
diamond  drill  bit.  Phase  I  drilling  totaled  159  linear  feet  and 
Phase  II  drilling  totaled  88  linear  feet  for  a  total  of  247  linear 
feet. 

A4.  Auger  Boring.  Auger  borings  were  made  in  overburden 
using  power-driven,  6-inch  diameter  earth  augers.  Auger  boring 
samples  were  taken  every  3  feet  and  at  changes  in  material.  The 
purpose  of  the  auger  borings  was  to  supplement  knowledge  of 
overburden  obtained  from  spoon  sampling  and  to  obtain  large  bag 
samples  of  overburden  materials  for  laboratory  testing.  A  total 
of  111  linear  feet  of  auger  boring  was  performed. 

AS .  Field  Permeability  Tests.  Four  of  the  test  borings  were 
tested  for  permeability  during  the  drilling  process.  A  total  of 
15  field  permeability  tests  were  performed.  A  field  permeability 
test  is  a  test  performed  in  cased  drill  holes  to  determine  the  co¬ 
efficient  of  permeability  of  the  "in-situ"  soil.  The  tests  were 
run  immediately  before  the  sample  was  taken  and  after  the  casing 
was  advanced  and  cleaned.  The  tests  were  performed  by  main¬ 
taining  the  water  level  in  the  casing  at  a  constant  elevation  for 
at  least  IS  minutes.  Readings  of  the  amount  of  water  necessary 
to  maintain  the  water  level  were  taken  at  three  5-minute  intervals. 

A6.  Pressure  Testing.  The  hydraulic  pressure  test  consists 
of  pumping  water  into  isolated  portions  of  a  drilled  hole.  Portions 
of  the  drilled  hole  are  Isolated  by  a  device  fitted  with  expand¬ 
able  rubber  “packers"  set  5  feet  apart.  When  the  device  is  set 
at  the  desired  depth,  the  packers  are  expanded,  effectively  seal¬ 
ing  off  the  5 -foot  portion  of  the  hole  between  the  packers  and 
the  portion  of  the  hole  between  the  lower  packer  and  the  bottom 
of  the  drill  hole.  The  zone  between  the  packers  and  the  zone 
between  the  lower  packer  and  bottom  of  hole  can  then  be  tested 
Independently  by  forcing  water  into  the  desired  section  of  the 
hole.  Although  the  packers  were  set  firmly,  leakage  through 
rock  fissures  occurred  at  the  packers.  Despite  repeated  at¬ 
tempts  in  several  holes  to  run  the  pressure  tests,  excessive 
leakage  through  rock  fissures  around  the  packers  prevented  the 
necessary  pressure  build-up  for  a  meaningful  test.  One  com¬ 
plete  pressure  test  was  run.  However,  due  to  leakage,  no  pres¬ 
sure  build-up  could  be  obtained,  either  between  or  below  the 
packers,  and  the  attempt  was  abandoned. 


A7.  Undisturbed  Sampling.  Borings  were  made  to  obtain 
"undisturbed"  soil  samples,  which,  on  testing,  would  show  ix’op- 
erties  as  close  to  "In-sltu"  properties  as  any  sample  that  can  be 
obtained.  "Undisturbed"  samples  were  taken  at  selected  loca¬ 
tions  at  depths  where  the  taking  of  "undisturbed”  samples  was 
both  feasible  and  practical.  Both  3-lnch  and  5-inch  Shelby  tube 
samples  were  taken  in  soft  material  in  which  the  Shelby  tubes 
could  be  pressed  mechanically.  Four  undisturbed  Shelby  tube 
samples  were  obtained:  one  3-lnch  and  three  5-lnch. 


SECTION  B 


GEOLOGY 


A8.  Physiography  and  Topography.  The  site  of  work  along 
Big  Creek  lies  within  the  Erie  Plain  of  the  Central  Lowland  Physio¬ 
graphic  Province.  The  Erie  Plain  is  characterized  by  somewhat 
rolling  topography  which  slopes  regionally  to  the  northwest 
(Reference  Al).  In  the  vicinity  of  the  project  site,  Big  Creek  has 
deeply  dissected  the  regional  topography,  providing  local  relief 
of  upwards  to  125  feet.  Along  most  of  its  exposed  length.  Big 
Creek  flows  over  a  shale  bedrock  surface.  In  places,  small 
bedrock  riffles  and  pools  have  formed.  At  other  places,  the  bed¬ 
rock  is  covered  by  a  thin  veneer  of  platy  shale  gravel.  Outcrops 
of  bedrock  occur  throughout  the  Big  Creek  Valley. 

A9 .  Previous  locations  of  Big  Creek  and  Manmade  Features 
Within  the  Project  Site.  The  position  of  Big  Creek  within  the 
limits  of  the  Big  Creek  Flood  Control  Project  is  in  part  in  a  nat¬ 
ural  location  and  in  part  in  a  manmade  location.  Drawings  re¬ 
ceived  from  the  Chessie  System  show  the  location  of  Big  Creek 
prior  to  and  after  the  Baltimore  and  Ohio  Railroad  construction 
that  was  performed  in  1918.  These  drawings  also  show  other 
features  such  as  the  borrow  pit  used  for  railroad  embankment 
material,  an  abandoned  foundation  of  a  power  plant  located  at 
the  trash  pile  at  the  downstream  end  of  the  project,  a  reservoir 
for  the  power  plant,  and  retaining  walls  that  are  now  covered 
with  the  trash  pile  material.  The  previous  locations  of  Big  Creek 
and  the  manmade  features  within  the  project  site  are  presented 
on  Plate  A2. 

AlO.  Man  has  significantly  altered  the  location  of  Big  Creek 
as  well  as  the  topography  within  the  project  site.  When  the  pre¬ 
sent  manmade  features  are  added  to  the  above-noted  workings 
of  man,  the  result  is  a  project  site  that  has  been  greatly  changed 
by  man.  Generally,  a  report  dealing  with  soils  and  geology  pri¬ 
marily  addresses  the  natural  soils  and  geology.  For  this  report, 
the  effects  of  man  have  been  significant;  and  it  is  important  to 
distinguish  between  a  natimal  condition  and  a  manmade  alteration. 
The  effects  of  these  manmade  alterations  on  the  Big  Creek  Flood 
Control  Project  will  be  discussed  in  subsequent  paragraphs  where 
applicable . 

All.  General  Geologic  Setting.  Bedrock  within  the  project 
site  consists  predominantly  of  soft,  blue-grey  shale.  A  plan  of 
the  project  site  showing  the  top  of  rock  contours  is  presented 
on  Plate  A3.  The  shale  represents  a  portion  of  the  Chagrin  For¬ 
mation  of  Devonian  Age  (References  Al  and  A3).  Erosion  and 
downcutting  by  Big  Creek  have  removed  all  traces  of  glacial 
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deposits  within  the  immediate  vicinity  of  the  project  site.  Mo®* 
of  the  soil  cover  within  the  study  area  has  been  re-worked  ^  the 
activities  of  man.  Natural  soils  remaining  are  predominantly 
fluvial  or  flood  plain  soils .  Subsoils  are  composed  prlncipaUy 
of  sandy,  silty  clay. 

A12-  Bedrock-Shale.  Blue-grey  shale  predominates  through¬ 
out  the  project  site.  It  is  exposed  nearly  continuously  in  the 
creek  bottom  throughout  the  limits  of  the  project.  It  is  also  ex¬ 
posed  in  outcrop  immediately  outside  the  limits  of  the  project  at 
the  upstream  and  downstream  ends  of  the  project  area.  With  one 
exception,  described  below,  shale  was  the  only  rock  type  en¬ 
countered  in  the  test  borings.  The  outcrops  of  bedrock  in  the 
vicinity  of  the  project  site  show  the  shales  to  be  horizontally 
bedded . 


A13.  Because  of  its  topographic  position  and  character ,  it  is 
believed  that  the  blue-grey  shale  encountered  along  Big  Creek  in 
the  vicinity  of  the  project  area  is  part  of  the  Chagrin  Formation 
of  Devonian  Age  (Reference  Al) .  An  outcrop  of  the  overlying  black 
Cleveland  shale  has  been  reported  along  Big  Creek  upstream 
(west)  of  the  project  site  (References  A2  and  A3).  However,  no 
evidence  of  the  Cleveland  shale  was  encountered  within  the  pro¬ 
ject  site. 

A14  The  Chagrin  Formation  within  the  project  site  consists  of 
silty  shale.  On  freshly  exposed  surfaces,  it  is  medium  to  dark 
blue-grey  in  color.  Weathered  surfaces  are  commonly  light  blue- 
grey  to  light  grey. 

A15.  Shale  encountered  in  test  borings  appears  well  Indurated 
upon  extraction  from  the  core  barrel.  However,  after  a  short 
period  of  exposure  and  drying  (about  1/2  hour),  numerous  hairline 
fractures  or  partings  began  to  develop.  The  partings  develop 
parallel  to  bedding  (horizontal)  at  1/4-inch  spacing.  Upon  con¬ 
tinued  exposure,  refraction  partings  develop  at  right  angles  be¬ 
tween  many  of  the  horizontal  fractures . 


A16.  Soft,  apparently  discontinuous,  zones  of  poorly  Indurated 
grey  shale  are  scattered  throughout  the  subsurface  in  the  project 
area.  Depths  to  these  zones  are  variable  and  apparently  i^e- 
lated  to  topography,  ground-water  level,  or  proximity  to  Big  Creek. 
Similarly,  clay  seams  are  present  within  the  shale  in  tlw  ProJ®ct 
area.  Thickness  of  the  poorly  indurated  shale  ranges  from  0.05 
foot  to  about  0.6  foot.  Thickness  of  the  clay  seams  generally 
averages  less  than  0.1  foot. 


A17.  Vertical  and  near  vertical  fractures  (Joints)  were  observ¬ 
ed  in  outcrops  on  exposed  surfaces.  However,  as  vertical  frac¬ 
turing  of  the  shale  recovered  from  drill  holes  was  not  extensive. 
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it  is  probable  that  the  spacing  of  a  vertical  Joint  set  is  not  close. 
Vertical  fracturing  of  shale  in  outcrops  may  also  be  the  result  of 
the  development  of  refraction  partings  as  described  above,  rather 
than  a  response  to  a  regional  Joint  system.  Intersection  of  ver¬ 
tical  fractures  and  horizontal  partings  frequently  resulted  in  the 
production  of  numerous  small  blocky  fragments  during  drilling. 
Weathering  along  vertical  fracture  surfaces  was  not  common,  al¬ 
though  clay  was  detected  on  a  few  surfaces.  Most  vertical  and 
practically  all  horizontal  fractures  were  fresh,  showing  little  or 
no  weathering  or  clay  filling. 

A18.  Weathering  of  the  shale  in  vertical  cuts  was  observed  to 
result  in  the  production  of  numerous,  small,  1/2-  to  1-inch  platy 
shale  fragments,  silty  clay,  and  sand.  Exposed  slopes  comprised 
of  these  materials  tend  to  form  a  sticky,  somewhat  coherent, 
easily  erodible  mass.  The  slope  angle  of  these  deposits  formed 
at  the  base  of  cuts  averages  about  40  to  45  degrees.  Excavations 
in  bedrock  should  allow  for  the  development  of  this  detritus . 

A19.  Weathering  of  horizontal  surfaces  in  excavations  is  ex¬ 
pected  to  proceed  initially  with  the  development  of  horizontal 
and  vertical  partings  due  to  unloading  and  dewatering.  It  is 
anticipated  that  this  air-slaking  tendency  of  the  shale  will  ex¬ 
tend  to  a  depth  of  from  4  to  6  inches  below  a  freshly  exposed 
surface.  The  result  of  this  form  of  weathering  is  the  production 
of  an  easily  erodible  surface  on  top  of  bedrock.  On  surfaces 
continually  covered  with  water,  the  air-slaking  tendency  of  the 
shale  is  eliminated  or  reduced. 

A20.  The  shale  bedrock  surface  as  exposed  in  Big  Creek  and 
interpolated  between  test  borings  appears  moderately  uniform 
with  an  overall  slope  to  the  east  (downstream)  within  the  project 
site.  The  overall  slope  is  interrupted  twice  within  the  project 
site.  The  first  Interruption  starts  about  1,500  feet  upstream  from 
the  West  25th  Street  bridge  and  consists  of  successive  low  mounds 
elongated  roughly  parallel  to  Big  Creek.  The  second,  and  more 
prominent  Interruption,  occurs  in  the  vicinity  of  the  West  25th 
Street  bridge.  Here,  the  bedrock  surface  rises  abruptly,  causing 
Big  Creek  to  turn  sharply  to  the  northeast.  In  plan  view,  the 
bedrock  surface  appears  as  a  tongue-shaped  mass  which  has 
been  cut  by  Big  Creek  and  both  the  Norfolk  and  Western  Railroad 
and  the  Baltimore  and  Ohio  Railroad  mainlines.  Within  the  flood 
plain  of  the  project  site,  downstream  of  the  West  25th  Street 
tongue,  the  bedrock  surface  continues  its  downstream  slope. 

A21.  Bedrock-Slltstone .  Thin,  irregular  lenses  of  hard-grey 
to  tannlsh-grey  slltstone  were  observed  in  outcrops  near  the 
project  site.  The  slltstone  lenses  are  discontinuous  and  haphaz¬ 
ardly  distributed.  A  small  portion  of  a  slltstone  lens  was  en¬ 
countered  in  one  test  boring.  Volumetrlcally,  the  slltstone 
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SECTION  C 


SOILS 


A22.  General.  Overburden  within  the  project  site  is  charac¬ 
terized  by  both  natural,  in-place  soils  and  soils  re-worked  for 
use  in  structures  such  as  railroad  embankments,  highways,  and 
bridge  foundations.  Whether  re-worked  or  natural,  the  overburden 
is  dominated  by  sandy,  silty  clay.  In  many  Instances,  natural 
soils  are  distinguished  from  re-worked  deposits  only  in  degree 
of  compaction  and  associated  mechanical  properties.  It  is  clear 
that  most  of  the  re-working  entailed  use  of  the  local  soils.  How¬ 
ever,  in  a  few  places,  as  described  below.  Imported  fill  material 
with  widely  varying  properties  are  locally  dominant. 

A23.  The  major  soil  associations  present  within  the  project  site 
are  described  below.  Although  soils  are  present  with  characteris¬ 
tics  which  fall  between  the  classifications  described,  such  soils 
are  of  minor  Importance  and  can  usually  be  considered  to  be  asso¬ 
ciated  with  one  of  the  major  classes. 

A24.  Clays.  In  terms  of  volume  and  areal  extent,  sandy, 
silty  clay  is  the  dominant  soil  type  present  within  the  project 
site.  The  sandy,  silty  clay  varies  from  light  to  medium  grey  in 
color  and  commonly  contains  weathered  and  stained  shale  frag¬ 
ments.  Where  this  material  has  been  re-worked ,  oxidation  lam¬ 
inae  may  be  present  or  complete  oxidation  of  the  soil  may  have 
occurred,  imparting  a  brown  color  to  the  soil.  A  zone  of  oxida¬ 
tion  also  occurs  within  the  natural  soils.  In  this  zone,  the  nat¬ 
ural  soil  has  a  brown  color;  below  the  zone  of  oxidation,  the 
soil  is  usually  grey. 

A25.  Despite  color  variation  and  some  minor  variations  in  grain 
size  distribution,  the  sandy,  silty  clay  is  quite  uniform  in  its 
physical  properties.  This  clay  exhibits  low  to  medium  plasticity: 
values  for  the  plasticity  index  range  from  10  to  16,  and  liquid 
limits  range  from  28  to  37.  The  sandy,  silty  clay  is  classified 
CL  according  to  the  Unified  Soil  Classification  System, 

A26.  In  some  places  a  sticky,  grey,  highly  plastic  clay  is 
present  at  the  Interface  between  the  overburden  and  the  top  of 
rock.  This  grey  clay,  where  present,  is  of  limited  thickness 
and  is  similar  to  the  clay  encountered  within  the  shale.  Because 
of  its  limited  occurrence,  it  is  not  expected  to  affect  design  or 
construction. 

A27.  Silts .  Sandy,  clayey  silt  is  present  within  the  project 

area  which  is  apparently  gradational  to  the  sandy,  silty  clay. 

The  silt  is  most  commonly  medium  brown  with  some  variation  to 
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reddish  brown  and  orange.  Stome  grey,  sandy,  clayey  silt  Is 
inresent.  The  silts  generally  have  low  plasticity.  The  plasticity 
index  averaged  6,  and  the  liquid  limit  averaged  25.  However, 
where  the  silt  is  gradational  to  silty  clay,  it  has  higher  plasticity. 
The  sandy,  clayey  silt  is  classified  ML  or  CL-ML  according  to 
the  Unified  Soil  Classification  System. 

A28.  Sands.  Of  the  several  soils  types  present  within  the 
project  site ,  the  sands  are  the  most  diverse  in  character .  They 
range  from  dark-grey,  silty,  fine-  to  medium-grained  sand  with 
some  clay  (SM-SC)  to  light-  and  dark-brown  silty,  clayey,  flne- 
to  coarse-grained  sand  with  some  gravel  (SC),  in  addition,  some 
filled  areas  are  composed  of  brown,  pebbly  to  gravelly,  medlum- 
to  coarse-grained  sand  (SP) .  The  fine  fractions  of  all  sands  in 
the  project  area  are  of  low  plasticity.  A  portion  of  the  sand  frac¬ 
tion  of  these  soils  is  composed  of  sand-sized  shale  fragments, 
which  on  mechanical  crushing  (such  as  rolling)  would  disaggregate 
to  form  silty  clay  or  clayey  silt. 

A29.  Gravels .  Some  of  the  gravel  encotintered  within  the  pro¬ 
ject  site  has  been  Imported  as  railroad  ballast.  Natural  gravels 
within  the  project  area  are  of  two  basic  types:  stream  gravels 
composed  of  hard  shale  and  siltstone  platelets,  and  gravel  com¬ 
posed  of  shale  fragments  formed  from  the  incomplete  weathering 
of  bedrock.  The  latter  gravel  contains  a  significant  portion  of 
fine  material  of  low  plasticity.  Such  gravels  are  classified  GC 
according  to  the  Unified  Soil  Classification  System. 

A30.  Fills.  Several  different  types  of  fill  are  present  within 
the  project  site .  Fills  composed  of  locally  derived ,  re-worked 
soils  have  been  Included  with  the  parent  soils ,  due  to  their 
similarity.  Such  fill  differs  from  the  parent  soil  chiefly  in  degree 
of  compaction,  as  measured  in  the  field  during  drive  sampling 
and  in  the  degree  of  oxidation  of  the  soil.  Re-worked  soil  is 
more  highly  oxidized  resulting  in  a  color  difference  and  tends  to 
be  brown  compared  to  the  natural  grey  of  the  undisturbed  soil  be¬ 
low  the  zone  of  oxidation. 

A31.  Silty  coarse  gravel  fill  is  present  throughout  the  length 
of  the  project  as  railroad  ballast.  Fill  composed  of  pebbly  to 
gravelly  sand  has  been  used  as  cover  in  the  Zoo  parking  lot  at 
the  upstream  end  of  the  project.  Fill  composed  of  miscellaneous 
construction  material  was  encountered  along  the  right  bank  of 
Big  Creek  in  the  vicinity  of  test  borings  DC-78-23;  DC-78-25; 
and  A-78-9 .  Such  fill  consists  of  fine-  to  coarse-grained  sands 
and  silts  with  gravel  and  cobbles  composed  of  brick,  miscella¬ 
neous  rock  types,  and  cinder  block.  Wood  fragments  are  common 
throughout. 
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A32.  Volumetrlcally,  the  dominant  type  of  fill  is  located  at  the 
right  bank  of  the  diversion  channel  downstream  from  the  West  25th 
Street  bridge;  and  It  consists  of  garbage  and  miscellaneous  trash. 
Fine  material  Included  with  the  fill  consists  of  a  heterogeneous 
mix  of  clay;  silt;  fine,  medium,  and  coarse  sand;  foundry  sand; 
and  pebbles  of  variable  composition.  Among  the  types  of  material 
observed  which  comprise  the  trash  are;  miscellaneous  types  of 
organic  debris;  wood  of  varying  sizes  and  types;  glass;  bricks; 
sheet  metal;  tires;  mattresses;  automobiles  and  various  automo¬ 
bile  parts  including  engine  blocks;  coal;  and  other  types  of  ma¬ 
terial.  It  is  unlikely  that  this  material,  when  excavated,  can 
be  used  for  construction  of  any  of  the  various  elements  of  the 
project.  An  attempt  was  made  to  try  and  find  an  old  USGS  topo¬ 
graphic  map  for  use  in  estimating  the  amount  of  material  in  the 
trash  pile.  A  topographic  map  could  not  be  found.  However, 
a  1918  drawing  received  from  the  Chessle  System  was  useful  in 
estimating  the  extent  of  the  trash  pile.  Based  on  the  location  of 
certain  features  that  existed  in  1918,  an  assumed  location  for 
the  toe  of  hillside  in  1918  was  established  as  shown  on  Plate  A2. 
This  assumed  location  for  the  toe  of  hillside  in  1918  when  com¬ 
pared  with  the  existing  toe  of  the  hillside,  gives  an  indication 
of  how  far  the  trash  material  extends  into  the  hillside.  The  soil 
and  geologic  section  presented  on  Plate  A7  cuts  through  the  trash 
material  and  shows  the  amount  of  trash  material  to  be  excavated 
at  the  section.  The  log  of  Boring  D-78-13,  shown  on  the  section, 
gives  the  composition  of  the  trash  material  and  indicates  that  the 
depth  of  trash  material  at  the  boring  is  36  feet.  At  Boring  D-78-26, 
the  depth  of  trash  is  30  feet  and  at  Boring  A-78-8,  the  depth  of 
trash  is  15  feet.  logs  of  these  borings  are  presented  in  Sub¬ 
appendix  Al.  It  is  estimated  that  about  110,000  cubic  yards  of 
trash  material  will  have  to  be  excavated  at  the  diversion  channel. 


SECTION  D 


SOILS  TESTING 


A3 3.  Soils  from  Project  Site.  This  Section  covers  the  testing 
of  soils  from  the  project  site.  Testing  of  borrow  material  Is 
covered  In  Section  H.  Testing  of  soils  from  the  project  site  was 
performed  by  F.  T.  Kltllnskl  &  Associates,  Inc.,  Consulting 
Foundation  Engineers,  of  Harrisburg,  Pennsylvania.  The  Lab¬ 
oratory  Testing  Program  was  performed  In  three  phases.  The  first 
phase  Involved  mechanical  analyses  and  determination  of  Atterberg 
limits  and  natural  moisture  content  of  20  samples  recovered  from 
the  Drive  Sampling  Program.  These  20  samples  were  chosen  as 
representative  of  the  various  types  of  overburden  materials  pre¬ 
sent  within  the  project  site.  The  purpose  of  the  first  phase  test¬ 
ing  was  to  determine  similarities  and  differences  among  soils 
throughout  the  project  site. 

A34.  The  second  phase  of  the  Laboratory  Testing  Program  In¬ 
volved  testing  of  undisturbed  samples  recovered  from  the  5-lnch 
tubes.  In  addition  to  mechanical  analyses  and  Atterberg  limits 
and  natural  moisture  content  determinations,  consolidation  and 
unconflned  compression  tests  were  performed.  The  purpose  of 
the  second  phase  testing.  In  addition  to  classification,  was  to 
determine  "In-place"  properties  of  the  soil  In  both  the  Norfolk 
and  Western  and  Baltimore  and  Ohio  Railroad  embankments  and 
In  the  area  between  the  embankments. 

A35.  The  third  phase  of  the  Laboratory  Testing  Program  was 
performed  to  determine  the  potential  behavior  of  the  soils  of  vari¬ 
ous  elements  of  the  project  both  during  and  after  construction. 

In  addition  to  the  tests  previously  mentioned,  tests  for  dry  den¬ 
sity,  permeability,  shear  strength,  compaction,  and  consolidation 
were  performed. 

A36.  The  laboratory  test  data  Is  presented  In  Subappendix  A2. 
The  laboratory  test  results  are  summarized  on  Plates  A9  through 
A12,  Inclusive. 

A3 7.  The  results  of  laboratory  testing  confirm  field  observations 
as  to  the  general  nature  of  the  soils  comprising  the  overburden 
within  the  project  site.  The  soils  are  dominated  by  sandy,  silty 
clay  of  low  to  moderate  plasticity.  Average  natural  moisture  con¬ 
tent  of  the  sandy,  silty  clay  Is  somewhat  less  than  20  percent, 
with  higher  values  for  material  recovered  from  swampy  areas. 

Silts  showed  considerably  higher  moisture  content  than  the  clays. 

A38.  In  order  to  organize  Phase  HI  testing  to  obtain  values 
for  design  purposes,  it  was  necessary  to  review  existing  data 
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from  the  field  observations  and  results  of  Phase  I  and  Kiase  II 
laboratory  testing.  Five  separate  sets  of  samples  relating  to 
different  field  conditions  and  proposed  project  elements  were 
assembled.  Composite  samples  of  materials  were  assembled  and 
tested  as  representative  of  the  following  group  of  soils. 


Composite  No.*  _ Description 


(1)  and  (2) 

(3) 

(4) 


Material  to  be  used  for  Railroad 
embankment  and  levee . 

Material  representative  of  exist¬ 
ing  Norfolk  and  Western  Railroad 
embankment. 

Material  representative  of  exist¬ 
ing  Baltimore  and  Ohio  Railroad 
embankment. 


(5)  Natural  material  lying  between 

the  two  railroad  embankments. 
Much  of  this  material  was  quite 
wet  due  to  swampy  conditions. 

♦For  samples  that  make  up  the  composites, 
see  Plate  A12. 


A39.  For  design  purposes,  shear  strength  envelopes  on  the 
composite  samples  were  combined  to  form  the  composite  envel¬ 
opes  shown  on  Plate  A13.  As  discussed  in  Section  G,  adopted 
shear  parameters  were  selected  from  these  shear  envelopes. 

A40.  Shear  test  results  on  the  Composite  No.  5  sample  are 
presented  in  Subappendix  A2.  Low  shear  values  obtained  from 
the  test  were  not  considered  to  be  realistic  for  the  natural  founda¬ 
tion  material.  The  test  sample  was  re-molded  to  the  In-sltu  den¬ 
sity  and  moisture  content.  It  is  believed  that  the  reason  for  the 
low  shear  values  is  due  to  extremely  wet  condition  at  which  the 
sample  had  to  be  compacted  in  order  to  meet  the  required  moisture 
content.  As  a  result  of  the  breakdown  of  the  original  soil  struc¬ 
ture,  the  re-molded  sample,  at  the  same  high  moisture  content, 
possessed  only  very  minimal  shear  strength.  Compared  with  the 
shear  values  from  other  tests,  it  is  believed  that  the  results  from 
Composite  No.  5  are  not  representative  of  the  project  soils.  The 
shear  test  results  from  Composite  No.  5  were,  therefore,  not  used 
for  the  purpose  of  selecting  adopted  shear  parameters. 

A41.  Comparison  of  permeability  tests  as  performed  in  the 
laboratory  on  re-molded  samples  with  field  permeability  tests 
shows  differences  of  several  orders  of  magnitude,  even  though 


-A12- 


both  types  of  tests  were  performed  on  similar  types  of  material. 
Laboratory  permeability  test  results  are  summarized  on  Plates  All 
and  Ai2«  and  field  permeability  test  results  are  presented  in 
Subappendix  A2.  In  addition  to  the  approximate  methods  used  in 
the  field  tests  as  compared  to  the  laboratory  techniques,  several 
factors  contribute  to  the  disparity  of  results.  Field  permeability 
tests  were  performed  on  materials  that  were  very  often  poorly  com¬ 
pacted  as  indicated  by  the  standard  penetration  test.  Laboratory 
permeability  tests  were  performed  on  compacted  samples.  Tests 
were  run  only  after  the  specimens  had  been  allowed  to  fully  con¬ 
solidate  under  the  applied  cell  pressure.  Laboratory  permeability 
tests  were  performed  on  re-molded  samples.  As  previously  dis¬ 
cussed,  re-molding  tends  to  disaggregate  sand-sized  particles 
of  shale  into  clay  and  silt,  thus  lowering  the  permeability. 
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SECTION  E 


FOUNDATION  CONDITIONS  AFFECTING 
DESIGN  AND  CONSTRUCTION 


A42.  Floodway  Channel.  A  soil  and  geologic  profile  along 
the  centerline  of  the  floodway  channel  is  presented  on  Plate  A4. 
Typical  soil  and  geologic  sections  through  the  floodway  channel 
are  shown  on  Plates  A8  and  A8a. 

A43.  From  Station  85+lOF  to  90+00F,  a  considerable  amount  of 
earth  excavation  will  be  required  through  the  existing  Baltimore 
and  Ohio  Railroad  embankment.  Except  for  some  track  ballast, 
the  material  consists  predominantly  of  sandy,  silty  clay.  A 
maximum  thickness  of  about  4  feet  of  shale  excavation  will  be 
required.  The  upper  1  foot  of  shale  is  weathered  and  easily 
rippable . 

A44.  From  Station  90+00F  to  95+OOF,  minimal  excavation  will 
be  required.  From  Station  95+OOF  to  97+OOF,  excavation  of  up  to 
8  feet  of  sandy,  silty  clay  will  be  necessary. 

A45.  From  Station  97+OOF  to  lOO+UOF,  in  addition  to  excavation 
in  overburden  of  sandy,  silty  clay,  excavation  of  up  to  2  feet  of 
a  surface  veneer  of  silty  sand  will  be  required.  A  small  amount 
of  excavation  in  mostly  weathered  shale  will  be  necessary  in 
the  vicinity  of  Station  lOO+OOF. 

A46.  From  Station  lOO+OOF  to  103+70F,  only  minimal  excavation 
will  be  necessary,  all  of  it  in  sandy,  silty  clay.  From  Sta¬ 
tion  103+70F  to  108+00F,  considerable  excavation  through  the 
existing  Baltimore  and  Ohio  Railroad  embankment  will  be  required. 
In  addition  to  track  ballast  and  drainage  material,  most  of  the 
overburden  consists  of  sandy,  silty  clay.  Minimal  excavation 
in  weathered  shale  will  be  necessary. 

A47.  From  Station  108+00F  to  118+30F,  only  minor  excavation 
in  weathered  shale  will  be  required  along  this  reach  of  the  flood¬ 
way  channel.  However,  up  to  7  feet  of  overburden  excavation 
will  be  required .  Overburden  excavation  will  Involve  stripping 
of  the  gravelly  sand  in  the  Zoo  parking  lot  and  removal  of  silty 
sand,  clayey  sand,  and  silty  or  sandy  clay. 

A48.  Modified  Channel.  A  soil  and  geologic  profile  along  the 
centerline  of  the  modified  channel  is  presented  on  Plate  A5. 
Sections  B  and  C  on  Plate  A8  represent  typical  soil  and  geologic 
sections  through  the  modified  channel. 
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A49.  From  Station  70+O0M  to  75+60M,  excavation  along  this 
reach  of  the  modified  channel  will  be  performed  almost  totally  in 
shale.  Maximum  excavation  along  this  reach  will  be  about  7  feet, 
and  this  will  be  along  the  low-flow  channel.  Where  the  shale 
has  not  been  recently  exposed  to  erosion  by  water,  it  is  likely 
that  the  upper  1  foot  of  shale  is  weathered  and  easily  rippable. 

A50.  From  Station  75+60M  to  83+50M,  maximum  excavation  in 
shale  is  about  3  feet.  Most  of  the  excavation  in  this  section 
will  be  performed  in  sandy,  silty  clay  with  lesser  quantities  of 
sand,  gravelly  sand  and  silty  sand. 

A51.  From  Station  83+50M  to  90+00M,  excavation  along  this 
reach  of  the  modified  channel  will  Involve  only  small  quantities 
of  mostly  weathered  shale.  A  small  volume  of  sandy,  silty  clay 
near  Station  88+50M  must  also  be  excavated. 

AS 2.  Diversion  Channel.  A  soil  and  geologic  profile  along  the 
centerline  of  the  diversion  channel  is  presented  on  Plate  AS. 
Section  A  on  Plate  a7  represents  a  typical  soil  and  geologic  sec¬ 
tion  through  the  diversion  channel. 

A53.  From  Station  59+50D  to  66+25D,  up  to  S  feet  of  rock  ex¬ 
cavation  will  be  required.  While  a  portion  of  the  shale  is  weath¬ 
ered  and  easily  ripped,  it  may  be  necessary  to  employ  blasting 
techniques  in  part  of  this  reach.  Overburden  consists  of  three 
types  of  material:  sandy,  silty  clay;  silty  sand;  and  fill  com¬ 
posed  of  trash.  The  clay  and  sand  may  be  used  in  project  fills, 
but  the  trash  must  be  removed  from  the  site.  Thickness  of  trash 
along  the  centerline  varies  from  about  1  foot  to  more  than  8  feet. 

If  a  Iv  on  2H  slope  is  used  for  the  cut  through  the  trash  pile,  the 
maximum  height  of  cut  would  be  about  115  feet. 

A54.  From  Station  66+25D  to  69+50D,  rock  excavation  will  be 
minimal,  generally  less  than  2  feet.  As  most  of  this  is  probably 
weathered  shale,  machine  excavation  methods  will  probably 
suffice.  Up  to  25  feet  of  overburden  will  be  excavated  along  this 
reach  of  the  diversion  channel.  The  overburden  along  this  reach 
of  the  diversion  channel  consists  predominantly  of  sandy,  silty 
clay  with  lesser  amounts  of  clayey  gravel,  silty  sand,  and  sand. 
These  overburden  materials  may  be  used  in  project  fills. 

A55.  From  Station  69+50D  to  73+OOD,  at  both  ends  of  this  reach 
of  the  diversion  channel,  most  of  the  required  excavation  will  be 
in  overburden  consisting  predominantly  of  sandy,  silty  clay. 
However,  the  central  part  of  this  reach  will  require  extensive 
excavation  of  shale.  The  maximum  depth  of  shale  excavation 
will  be  about  10  feet.  Because  of  the  extent  of  rock  excavation 
required,  some  blasting  will  be  necessary  where  specifications 
will  permit  blasting.  Along  the  reach  close  to  the  West  25th  Street 
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bridge  piers,  hand -excavation  methods  will  be  required. 

A56.  Relocated  Baltimore  and  Ohio  Railroad  Mainline.  A  soil 
and  geologic  profile  along  the  centerline  of  the  relocated  Baltimore 
and  Ohio  Railroad  mainline  is  presented  on  Plate  A6.  Section  A 
on  Plate  A7,  Sections  B  and  C  on  Plate  AS,  and  Sections  D  and  E 
on  Plate  ASa  are  cut  through  the  relocated  mainline  and  show  the 
foundation  conditions  for  the  railroad  embankment. 

AS 7.  Very  little  excavation  will  be  necessary  in  constructing 
the  relocated  mainline.  Such  excavation  as  will  be  required  will 
be  performed  primarily  in  silty,  sandy  clay.  A  small  amount  of 
rock  excavation  may  be  necessary  near  Station  108+00R.  Most 
of  the  fill  to  be  placed  in  the  relocated  railroad  embankment  will 
be  founded  on  silty,  sandy  clay. 

ASS.  Relocated  Baltimore  and  Ohio  Railroad  Spurllne.  The  por¬ 
tion  of  the  relocated  spurline  along  the  right  bank  of  Big  Creek 
will  essentially  be  at  its  present  grade.  Very  little  embankment 
fill  will  be  required.  Construction  will  essentially  involve  place¬ 
ment  of  subbase  material  on  the  existing  ground  surface.  On  the 
left  bank,  between  the  spurline  bridge  and  the  relocated  mainline, 
the  embankment  for  the  spurllne  will  be  founded  on  silty,  sandy 
clay. 

AS 9.  Seepage  Considerations.  The  right  bank  of  the  floodway 

channel  from  the  upstream  end  of  the  levee  to  the  modified  chan¬ 
nel  is  the  only  reach  of  the  project  requiring  seepage  considera¬ 
tions  .  The  existing  Baltimore  and  Ohio  Raliroad  embankment  will 
act  as  a  levee  along  part  of  this  reach.  As  noted  previously, 
the  railroad  embankment  Was  constructed  from  local  soils  which 
are  predominantly  sandy,  silty  clay.  The  levee  will  also  be  con¬ 
structed  from  local  soils.  The  foundation  soils  beneath  the  levee 
and  railroad  embankment  are  also  predominantly  sandy,  silty 
clays.  As  discussed  in  Paragraph  A41,  the  results  of  field  per¬ 
meability  tests  were  considerably  different  from  the  results  of 
laboratory  permeability  tests  on  re-molded  samples.  Labora¬ 
tory  tests  on  re-molded  samples  showed  the  soil  to  be  practically 
impervious  while  field  permeability  tests  in  the  railroad  embank¬ 
ment  showed  the  soil  to  be  considerably  less  impervious.  Al¬ 
though  it  is  recognized  that  the  field  tests  can  only  give  approxi¬ 
mate  values,  it  is  at  least  an  indication  that  some  seepage  can 
be  expected  through  the  railroad  embankment  during  the  design 
flood.  Seepage  is  not  anticipated  to  be  a  problem  at  the  levee. 
Considering  that  the  maximum  head  from  design  flood  to  landslde 
ground  surface  along  the  levee  is  6  feet  and  that  the  levee  will 
be  constructed  of  impervious  fill  with  an  impervious  cutoff  trench, 
the  danger  of  bolls  caused  by  under  seepage  at  the  levee  is  not  a 
concern.  Unlike  the  levee,  there  is  no  cutoff  trench  in  the  rail¬ 
road  embankment  to  reduce  under  seepage .  However,  the  maximum 
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head  from  design  flood  to  landslde  ground  surface  along  the  rail¬ 
road  embankment  is  only  3  feet.  On  the  average,  the  design 
water  surface  is  about  1  foot  below  landside  ground  surface.  Be¬ 
cause  this  head  is  small,  the  danger  of  bolls  caused  by  under¬ 
seepage  at  the  railroad  embankment  is  not  a  concern. 

A60.  Miscellaneous  Foundation  Conditions  Affecting  Design 
and  Construction.  Some  of  the  foundation  conditions  affecting 
design  and  construction  are  discussed  in  Appendix  B,  Alternative 
Studies.  Alternative  solutions  to  various  foundation  problems  are 
discussed  in  Appendix  B  with  one  of  the  alternatives  being  se¬ 
lected  for  final  design.  A  brief  discussion  on  the  alternative 
studies  that  dealt  with  foundation  conditions  is  presented  in  the 
following  paragraphs . 

A61.  Channel  side  slope  protection  will  be  required  at  various 
locations  along  the  project  in  order  to  prevent  scour  from  high 
water  velocity.  An  alternative  study  was  made  on  side  slope 
protection.  Riprap  protection  was  selected  in  those  areas  where 
12-  or  18-lnch  thick  riprap  is  required  as  slope  protection;  and 
in  those  areas  which  require  more  than  an  18-inch  layer  of  riprap, 
gabions  were  selected. 

A62.  As  discussed  previously,  the  bedrock  at  the  project  site 
is  shale  that  has  the  characteristic  of  air-slaking.  That  is,  the 
rock  disintegrates  after  being  exposed  to  the  air.  Air-slaking 
shales  are  expected  to  be  a  problem  along  reaches  where  the 
bottom  of  the  various  channels  will  be  excavated  into  rock  and 
the  flows  along  these  reaches  will  be  infrequent.  An  alternative 
study  was  made  for  protection  of  alr-slaklng  shales.  A  grass 
cover  alternative  involving  a  1-foot  thick  layer  of  seeded  earth- 
fill  was  selected  for  areas  where  the  design  channel  velocity  is 
sufficiently  small  that  erosion  of  the  earth  and  grass  would  not 
occur.  Riprap  protection  Involving  12-lnch  rif»-ap  on  6-lnch  bed¬ 
ding  was  selected  for  areas  where  design  channel  velocities  are 
such  that  Increased  protection  is  required. 

A63.  A  discussion  on  special  measures  required  during  con¬ 
struction  of  the  flume  in  the  diversion  channel  is  presented  in 
Appendix  B.  These  measures  will  be  required  because  of  the  alr- 
slaklng  characteristic  of  the  rock  and  because  of  the  close  clear¬ 
ances  between  the  flume  and  the  West  25th  Street  bridge  piers. 
Close  line-drilling  will  be  required  to  control  the  limits  of  the 
hand-excavated  area .  The  vertical  surfaces  should  be  covered 
quickly  with  about  3  inches  of  reinforced  shotcrete,  to  seal  in 
the  rock  moisture  and  provide  some  structural  support. 


A64.  A  discussion  on  problems  associated  with  the  trash  pile 
at  the  downstream  end  of  the  project  is  presented  in  Appendix  B 


The  diversion  channel  will  cut  through  the  trash  material.  En¬ 
vironmentally,  it  would  be  undesirable  to  cut  through  the  trash 
pile  and  leave  the  surface  exposed.  A  3-foot  thick  layer  of  seed¬ 
ed  earthflll  will  be  placed  on  the  finished  cut  slope . 

A65.  Sedimentation.  The  purpose  of  discussing  sedimenta¬ 
tion  in  this  report  is  to  evaluate  the  potential  problems  (bank 
stabilization,  sediment  deposition,  environmental,  aesthetic 
and  maintenance)  associated  with  sediment  control  in  the  project 
area  along  3ig  Creek. 

A66.  Erosion  and  deposition  of  soil  by  water  are  discussed  be¬ 
low  to  assess  what  effect  the  proposed  construction  would  have 
on  sedimentary  processes  in  and  adjacent  to  the  project  area. 

A67.  The  proposed  project  increases  the  efficiency  of  the  exist¬ 
ing  creek  and  diverts  excess  waters  through  diversion  and  flood¬ 
way  channels  away  from  areas  where  excessive  flood  damage 
presently  occurs.  Thus,  there  is  an  increase  in  the  sediment 
transporting  capacity  of  the  creek.  However,  this  does  not  mean 
that  there  will  actually  be  an  increase  in  the  sediment  transported 
because  the  creek  bottom  is  set  on  rock  (soft,  blue-grey  shale; 
see  Appendix  A  "Soils,  Geology  and  Construction  Materials"  for 
additional  data)  which  will  reduce  possible  scour.  The  soils 
above  the  shale  and  the  proposed  construction  materials  are  de¬ 
scribed  in  detail  in  Appendix  A.  The  erosion  potential  of  the  chan¬ 
nel  within  the  project  area  will  be  reduced  by  providing  for  bank 
protection  upstream  and  downstream  of  bridges,  on  the  outside 
of  sharp  channel  bends,  and  at  locations  where  the  average  chan¬ 
nel  velocity  exceeds  six  feet  per  second.  The  erosion  potential 
upstream  and  downstream  of  the  project  area  will  not  be  affected 
by  this  project.  Upstream  of  the  project  the  existing  channel 
has  vertical  stone  walls  and  a  shale  bed  which  will  resist  erosion 
from  the  higher  velocities  anticipated.  The  project  will  not  affect 
the  creek  flows  downstream  of  the  project  area. 

A68.  Transportation  of  materials  in  the  creek  and  the  resulting 
changes  in  bed  configuration  are  Important  considerations  in  the 
design  of  any  improvement  project.  The  transport  is  accomplished 
by  three  different  processes  (suspension,  contact  or  traction(bed 
load)  and  saltation)  which  may  occur  singly  or  in  combination. 

The  materials  may  be  intermittently  moved  by  one  process  and 
then  another.  Observations  of  Big  Creek  suggest  that  bed  load 
is  not  great. 

A69.  The  suspended  load  generally  consists  of  the  smaller 
particles  moving  in  suspension  in  the  fluid,  while  the  larger 
particles  that  are  rolled  or  slide  along  the  bed  by  tractive  forces 
comprise  the  bed  load.  The  suspended  load  usually  comprises 
the  greatest  part  of  the  total  load  in  most  streams  and  therefore. 
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is  important  in  considering  deposition  during  low  flows.  The  bed 
load  is  of  greater  importance  in  the  formation  of  bed  and  banks. 
Consequently,  in  this  project,  the  sediment  transported  by  bed 
load  would  be  of  most  interest  as  it  could  affect  the  mechanics 
of  the  creek. 

A70.  The  Big  Creek  Flood  Control  project  has  been  designed  to 
preserve  to  the  maximum  extent  the  natural  setting  of  the  Cleveland 
Zoo,  and  to  provide  diversion  and  floodway  channels ,  wherever 
required,  to  carry  the  portion  of  the  design  flow  that  exceeds 
the  creek's  capacity.  Since  bank  stabilization  and  deposition 
are  not  presently  considered  problems  under  natural  low  flow  and 
flooding  conditions  along  Big  Creek,  the  improved  conditions  are 
not  anticipated  to  affect  the  transport  of  sediment  by  bed  load 
either.  During  construction  some  additional  sediment  will  enter 
the  stream.  However,  the  environmental  protection  section  of  the 
specification  will  require  the  contractor  to  limit  the  amount  of 
sediment  that  would  be  transported  downstream.  In  conclusion, 
it  does  not  appear  that  a  sedimentation  problem  exists  on  Big 
Creek  and  any  environmental,  aesthetics,  shoaling  or  bank  sta¬ 
bility  problems  that  may  occur  can  readily  be  handled  as  part  of 
the  project's  regular  maintenance. 
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SECTION  F 


CONSTRUCTION  MATERIALS 

A71.  General.  A  materials  survey  to  determine  construction  material 
sources  for  the  Big  Creek  Flood  Control  Project  was  performed  and 
Interested  sources  were  investigated.  The  survey  consisted  of  an 
analysis  of  the  results  of  quarry  and  borrow  area  Investigations, 
laboratory  testing  of  samples,  and  the  evaluation  of  available  ser¬ 
vice  records.  The  survey  included  a  sufficient  number  of  stone 
sources  chat  are  capable  of  producing  Che  required  materials  for 
construction  of  the  project. 

A72.  Material  Design  Criteria. 

A72. 1  Material  Types  and  Gradations. 

A72.1.1  General  -  The  required  materials  Include  bedding 
material  designed  for  both  12-inch  and  1 8- inch  riprap,  gabion  stone, 
coarse  and  fine  aggregates  for  concrete,  and  a  seml-lmpervlous  to 
impervious  material  for  the  levee  embankment. 

A72.1.2  Bedding  Material  -  This  stone  material  will  consist  of 
a  reasonably  well-graded  material  having  the  following  gradation  and 
shall  fall  within  the  limits  of  the  gradation  band  shown  on  Figure 
Al. 


Sieve  Designation 
U.  S.  Standard  Square  Mesh 

3  -  inches 
2  -  inches 
1-1/2  -  inches 
3/4  -  inches 
1/2  -  Inches 
No .  4 
No.  10 
No.  20 
No.  40 
No.  200 


Percent  Finer 
by  Weight 

100 

85  -  100 
78  -  90 

68  -  78 
60  -  73 

43  -  60 
26  -  43 

12  -  26 
0-12 
0-03 


A72.1.3  Twelve-Inch  Riprap  -  This  stone  will  consist  of  a 
reasonably  well-graded  material  having  the  following  gradation  and 
shall  fall  within  the  limits  of  the  gradation  band  shown  on  Figure 
A2. 
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Percent  Lighter 
By  Weight 


Limits  of  Stone 
Weight  In  Pounds 


100 

85  -  32 

50 

25  -  15 

15 

12-5 

5 

9-3 

Stones  shall  be  predominantly  angular  In  shape.  Not  more  than  25 
percent  of  the  stones  reasonably  well  distributed  throughout  the 
gradation  shall  have  a  length  more  than  2.5  times  the  breadth  or 
thickness.  No  stone  shall  have  a  length  exceeding  3.0  times  Its 
breadth  or  thickness. 

A72.1.4  Eighteen-Inch  Riprap  -  This  stone  will  consist  of  a 
reasonably  well-graded  material  having  the  following  gradation  and 
shall  fall  within  the  limits  of  the  gradation  band  shown  on  Figure 
A3. 


Percent  Lighter  Limits  of  Stone 

By  Weight  Weight  In  Pounds 

100  275  -  no 

50  85  -  55 

15  45  -  15 

5  35-10 

Stones  shall  be  predominantly  angular  In  shape.  Not  more  than  25 
percent  of  the  stones  reasonably  well  distributed  throughout  the  gra¬ 
dation  shall  have  a  length  more  than  2.5  times  the  breadth  or 
thickness.  No  stone  shall  have  a  length  exceeding  3.0  times  its 
breadth  or  thickness. 

A72.1.5  Gabion  Stone  -  This  stone  material  will  consist  of  a 
randomly  graded  stone.  Stone  dimensions  shall  range  between  a  mini- 
miiB  of  four  Inches  and  a  maximum  of  nine  Inches  except  for  the  gabion 
baskets  36  inches  high,  for  which  the  minimum  shall  be  12  Inches. 

A72.1.6  Coarse  Aggregate  for  Concrete  -  This  material  will 
consist  of  a  reasonably  well-graded  aggregate  having  the  following 
gradation  and  shall  fall  within  the  limits  of  the  gradation  band 
shown  on  Figure  A4. 
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Sieve  Designation 
U.S.  Standard  Square  Mesh 


Percent  Finer 
By  Weight 


1-1/2  inch 
1  inch 

1/2  inch 
No .  4 
No.  8 


100 

95  -  100 
25  -  60 
0-10 
0  -  5 


A72.1.7  Fine  Aggregate  for  Concrete  -  This  material  will  con¬ 
sist  of  a  reasonably  well-graded  aggregate  having  the  following  gra¬ 
dation  and  shall  fall  within  the  limits  of  the  gradation  band  shown 
on  Figures  A5  or  A5a. 


Sieve  Designation 
U.S.  Standard  Square  Mesh 


Percent  Finer 
By  Weight 


Natural  Manufactured 

Sand  Sand 


3/ 8-inch 

100 

No .  4 

95  -  100 

100 

No.  8 

70  -  95 

90  - 

100 

No.  16 

45  -  80 

50  - 

75 

No.  30 

25  -  60 

30  - 

60 

No.  50 

10  -  30 

14  - 

30 

No.  100 

1  -  10 

4  - 

12 

No.  200 

0  -  4 

0  - 

5 

A72.1.8  Levee  Embankment  Material  -  Suitable  materials  for 
this  purpose  will  conform  to  the  following  soil  classifications 
(Unified  Soil  Classification  System)  or  mixtures  thereof: 

(GM)  -  silty  gravels,  gravelly  sandy  silt 

(GC)  -  clayey  gravels 

(SM)  -  silty  sands,  sandy  silt 

(SC)  -  clayey  sand,  sandy  silt 

(CL)  -  Inorganic  clay,  gravelly  clay,  silty  clay,  lean  clay  or 
sandy  clay 

(CH)  -  Inorganic  clay,  fat  clay. 

A72. 1.8.1  The  embankment  material  may  have  a  maximum  size  of 
six  inches  (longest  dimension);  however,  at  least  90  percent  will  be 
smaller  than  two  inches  and  40  percent  will  be  finer  than  the  number 
200  sieve  (0.074  mm).  The  minimum  plasticity  index  shall  be  eight. 


A72.1.9  Although  graded  riprap  and  randomly  graded  materials 
are  not  standard  production  Items  for  roost  stone  suppliers,  most  of 
the  sources  have  produced  satisfactory  materials  In  the  past. 
Contractors  will  be  required  to  provide  the  selected  sources  adequate 
lead  time  to  produce  the  various  products.  Some  of  the  suppliers  may 
require  the  Contractor  to  do  his  own  sorting  and  blending  In  order  to 
obtain  the  proper  gradations.  As  several  similar  projects  could  be 
under  construction  at  the  same  time  as  Big  Creek,  the  Contractor  will 
be  permitted  to  propose  more  than  one  source  for  each  or  any  of  the 
products  required. 

A73.  Material  Weights.  The  allowable  minimum  weight  this  design  Is 
based  on  Is  153  Pounds  Per  Cubic  Foot  (2.48  SSD)  for  the  bedding  and 
for  the  12  and  18-lnch  riprap. 

A74.  Material  Quality. 

A74.1  General  -  Quality  requirements  for  each  material  type 
are  discussed  below.  Riprap  samples  have  been  subjected  to  a  series 
of  tests  established  by  the  Ohio  River  Division  Laboratories, 
Cincinnati,  OH.  Test  number  P-ll,  "Riprap  and  Breakwater  Stone 
Evaluation,”  includes  a  series  of  tests  to  determine  stone  durabi¬ 
lity.  The  smaller  sizes  (i.e.  bedding  material,  coarse  and  fine 
aggregates  for  concrete)  have  been  subjected  to  a  series  of  tests 
Included  In  ORDL  test  numbers  C-21  and  C-22,  "Elementary  Acceptance 
Tests  for  Fine  Aggregates  (C-21)  and  Coarse  Aggregates  (C-22)  for 
Civil  Works."  Embankment  materials  have  been  subjected  to  a  series 
of  laboratory  tests  to  classify  these  materials  as  to  their  engi¬ 
neering  properties.  Those  tests  Include  Atterberg  Limits  and 
Mechanical  Analysis.  Four  point  proctors  to  determine  the  moisture- 
density  relationship  also  were  performed  on  material  obtained  from 
the  preliminary  hand  augered  borings. 

A74.2  Material  Quality  -  Design  criteria  Is  a  limiting  factor 
on  the  number  of  available  stone  sources.  Some  stone  producers  have 
been  eliminated  from  the  list  because  their  stone  failed  to  meet  the 
minimum  specific  gravity  requirement  (2.48).  Possible  sources  for 
ripraps,  bedding  material,  gabion  stone,  coarse  and  fine  agregates 
for  concrete  are  listed  on  Plates  A13  through  A23.  Test  results  for 
those  sources  are  listed  on  Plates  A24  through  A32.  A  possible 
source,  Metroparks  Borrow  Area,  Berea,  OH,  for  offsite  borrow 
material  Is  shown  on  Plate  A23  and  test  results  from  that  source  are 
shown  on  Plate  A32. 

A74.3  Twelve  and  Eighteen-Inch  Riprap.  These  stones  will  be  a 
hard,  durable,  nonsoluble  material,  free  from  visible  cracks,  seams, 
and  overburden  spoil.  Only  those  sources  from  which  the  samples  did 
not  show  any  significant  breakdown  during  the  wet-dry  and  freeze-thaw 
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tests  are  suitable.  The  wet-dry  tests  were  performed  for  35  cycles 
and  the  freeze-thaw  tests  for  80  cycles. 

A74.4  Bedding  Material  -  These  stones  will  be  a  hard,  durable, 
nonsoluble  material  which  Is  sound,  free  from  visible  cracks,  seams, 
organic  or  deleterious  material,  and  overburden  spoil.  Listed 
sources  were  subjected  to  tests  such  as  the  Los  Angeles  abrasion, 
magnesium  sulfate  loss,  specific  gravity,  and  absorption  and  a 
petrographic  examination.  Only  suitable  sources  are  listed. 

A74.5  Gabion  Stone  -  These  stones  will  be  a  hard,  durable,  non¬ 
soluble  material,  free  from  visible  cracks,  seams,  and  overburden 
spoil.  Samples  from  listed  sources  were  subjected  to  wet-dry, 
freeze-thaw,  Los  Angeles  abrasion,  magnesium  sulfate  loss,  specific 
gravity,  and  absorption.  Samples  also  were  subjected  to  a 
petrographic  examination.  Only  suitable  sources  are  listed. 

A74.6  Coarse  and  Fine  Aggregates  for  Concrete  -  These 
materials  will  be  a  sound,  hard,  durable  material  that  Is  produced 
from  a  crushed  product  and  shall  be,  free  from  cracks,  seams,  orga¬ 
nic,  and  deleterious  materials.  Aggregates  that  contain  five  percent 
or  more  of  potentially  reactive  chert  will  require  low  alkali  cement. 
Aggregates  that  contain  a  combined  total  of  20  percent  or  more  of 
potentially  reactive  chert  will  not  be  permitted.  Coarse  aggregates 
will  contain  fractured,  sharp  faces  and  shall  be  free  of  laltence 
(washing  of  coarse  aggregates  may  be  required).  Fine  aggregates  may 
be  either  natural  sand  (lake,  beach,  or  glacial)  or  manufactured  sand 
(crushed  dolomite,  limestone,  or  crushed  conglomerates). 

A74.7  Embankment  Fill  for  Relocated  Baltimore  and  Ohio 
Railroad  Mainline  and  Spurline  -  Earthen  material  required  for  the 
railroad  embankment  fills  will  be  obtained  from  both  available 
required  coimnon  excavation  and  from  an  offsite  borrow.  Available 
rock  excavation,  although  small  In  quantity,  will  be  utilized  in  the 
railroad  embankment  fills.  A  discussion  on  the  types  of  rock  that 
will  be  encountered  at  the  project  site  Is  presented  In  Section  B.  A 
discussion  on  project  soils  Is  presented  In  Section  C. 

A74.8  The  embankment  for  the  relocated  mainline  must  be 
completed  before  the  existing  Baltimore  and  Ohio  Railroad  embankment 
can  be  removed.  This,  therefore,  limits  the  amount  of  common  excava¬ 
tion  and  rock  excavation  that  will  be  available  for  use  In  the  relo¬ 
cated  mainline  embankment  because  of  its  high,  natural  moisture 
content.  Available  common  excavation  will  come  from  swampy  areas 
along  the  floodway.  This  soli  Is  saturated,  and  It  would  either  have 
to  be  spoiled  or  Its  moisture  content  would  have  to  be  reduced  to  at 
least  plus  two  percent  of  optimum  before  It  could  be  utilized  In  the 
railroad  embankment.  Soil  above  the  water  table  Is  also  high  In 
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moisture  content ,  and  It  would  have  to  be  handled  similarly. 

Generallyi  the  soil  Is  a  mixture  of  sandy,  silty  clay,  classified  as 
CL.  A  summary  of  soil  test  results  on  the  project  soils  is  presented 
on  Plates  A9  through  AI2,  inclusive.  Lowering  the  moisture  content 
probably  will  be  difficult  because  of  the  fineness  and  permeability 
of  the  soil.  Also,  the  success  in  lowering  the  moisture  content  will 
depend  on  weather  conditions  during  the  construction  season.  If  the 
climate  during  the  construction  season  is  very  wet,  it  may  be  diffi¬ 
cult  to  reduce  the  moisture  content  of  the  impervious  project  soil 
to  the  moisture  content  required  for  proper  compaction.  As  noted 
previously,  the  soil  could  be  spoiled  and  all  railroad  embankment 
material  could  be  obtained  from  the  borrow  area.  However,  the  cost 
of  borrow  material  for  the  project  is  expected  to  be  expensive.  Even 
though  it  may  be  difficult  to  reduce  the  moisture  content  of  the  com¬ 
mon  excavation  material,  it  may  be  more  economical  than  spoiling  and 
using  borrow  material.  It  is  intended  that  the  following  be  included 
in  the  Contract  Specifications:  if  the  natural  moisture  content  of 
the  common  excavation  material  is  more  than  four  percent  of  optimum 
moisture  content  and  difficulty  is  experienced  in  drying  the  material 
to  an  acceptable  moisture  content,  with  written  approval  of  the 
Contracting  Officer,  the  material  may  be  spoiled. 

A7A.9  Levee  Fill,  Compacted  Backfill,  and  Miscellaneous  Fills  - 
The  fills  discussed  in  this  paragraph  include  the  following:  (1) 
levee  fill,  (2)  compacted  backfill  used  in  connection  with  wall 
construction,  (3)  compacted  earthflll  on  the  trash  pile  cut  slope, 

(4)  earthflll  used  to  protect  air-staking  shale,  and  (3)  random 
earthflll  along  the  modified  channel  side  slope  required  to  obtain 
the  desired  channel  template.  Unlike  the  relocated  railroad  mainline 
embankment,  the  majority  of  these  fills  will  be  placed  during  the 
second  construction  season  when  the  bulk  of  the  required  connon  exca¬ 
vation  will  be  performed.  The  quantity  of  coomon  excavation  material 
exceeds  the  quantity  of  the  various  fills  required,  and  the  soils 
excavated  will  be  suitable  for  use  in  these  fills.  Generally,  the 
comaon  excavation  material  consists  of  a  mixture  of  sandy,  silty 
clay,  classified  as  CL.  A  summary  of  soil  test  results  on  the  pro¬ 
ject  soils  is  presented  on  Plates  A9  through  A12,  inclusive.  The 
high  moisture  content  problem  discussed  in  Paragraph  A74.8  for  the 
soils  excavated  during  the  first  construction  season  woud  also  apply 
to  some  soils  excavated  during  the  second  construction  season. 
Although  some  of  the  common  excavation  will  be  in  low-lying  swampy 
areas,  a  considerable  amount  of  excavation  will  be  from  the  existing 
Baltimore  and  Ohio  Railroad  embankment.  The  railroad  embankment  is 
higher  in  elevation  and  has  a  lower  moisture  content  mainly  because 
water  in  the  embankment  can  drain  out.  As  with  the  first  construc¬ 
tion  season  wet  project  soils;  the  procedures  for  handling  the  wet 
project  soils  encountered  during  the  second  construction  season  trill 
be  as  outlined  in  Paragraph  A74.8. 
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A75.  Possible  Sources. 


A75. 1  General  -  Riprap,  bedding,  gabion  and  embankment 
materials,  coarse  and  fine  aggregate  for  concrete  can  be  produced 
from  chose  sources  listed  on  Plates  A15  through  A23.  However,  all 
material  from  those  sources  may  not  be  suitable.  The  right  will  be 
reserved  in  the  specifications  to  reject  materials  from  certain 
localized  areas,  zones,  strata,  channels,  or  stockpiles,  when  such 
materials  become  unsuitable. 

A75.2  It  is  anticipated  that  selective  quarrying  will  be 
required  for  riprap.  Blasting  techniques  used  for  normal  aggregate 
production  may  require  adjustments  or,  in  some  cases,  complete 
tailoring  to  produce  riprap.  Also,  the  specifications  will  require 
that  shale  and  other  undesirable  materials  will  be  excluded  by 
suitable  and  adequate  processing.  Selective  excavation  otnd  loading 
may  be  required  for  embankment  materials. 

A75.3  Twenty-two  sources  are  capable  of  producing  the  required 
products.  Transportation  and  logistics  may  be  a  problem  for  some  of 
the  smaller  quarry  sources. 

A75.4  Twelve-Inch  Riprap  -  Thirteen  suitable  sources  are 
available  within  a  90-mile  radius  of  the  project  site. 

A75.5  Eighteen-Inch  Riprap  -  Thirteen  suitable  sources  are 
available  within  a  90-ialle  radius  of  the  project  site. 

A75.6  Only  specific  ledges  in  some  quarries  are  suitable  for 
the  production  of  either  of  the  above  riprap  gradations.  For 
example,  the  upper  lift  (lift  2)  in  Marblehead  Stone  Division, 
Standard  Slag  Company  quarry  at  Marblehead,  OH,  contains  a  signifi¬ 
cant  amount  of  chert  and  cherty  dolomite  that  makes  this  lift 
unsuitable  for  any  product  for  this  project.  However,  lift  3  at  this 
quarry  has  produced  suitable  stone  materials  for  other  projects. 

Some  quarries  will  require  selective  quarrying,  handling  and  loading 
chat  production  might  become  a  problem.  Only  two  known  sources 
possess  grizzly  equipment  for  Che  production  of  riprap,  l.e., 

Standard  Slag  Company,  Marblehead  Stone  Division,  Marblehead,  OH,  and 
Sandusky  Crushed  Stone  Company,  Inc.,  at  Parkertown,  OH.  The 
Woodvllle  Lime  and  Chemical  Company  at  Woodvllle,  OH,  produces  a  12- 
Inch  "Kiln  Stone"  for  Che  steel  industry.  That  material  was  used 
successfully  for  riprap  at  Fremont,  (Ml,  Flood  Control  Project. 

A75.7  Bedding  Material  -  Eleven  suitable  sources  are  available 
within  a  90-mile  radius  of  the  project  site. 


A75.8  Gabion  Stone  -  Thirteen  suitable  sources  are  available 
within  a  90-mlle  radius  of  the  project  site. 

A75.9  Concrete  Aggregates  -  Seven  suitable  sources  are 
available  within  a  90-mlle  radius  of  the  project  site. 

A75.10  Embankment  Materials  -  Embankment  materials  other  than 
those  discussed  In  paragraphs  A74.7  through  A74.9were  investigated 
at  the  Metroparks  Borrow  Area,  Berea,  OH.  This  site  Is  approximately 
13  miles  from  the  project.  Based  on  data  obtained  from  three  hand- 
augered  holes  advanced  to  a  depth  of  five  feet,  the  material  Is 
classified  as  sandy  clay  (CL).  In  general,  this  stockpile  contains 
material  that  was  stockpiled  during  the  construction  of  the  Ohio 
Turnpike.  A  detailed  subsurface  exploration  program  Is  being  per¬ 
formed  and  the  results  from  that  program  will  be  Included  in  the 
Plans  and  Specifications  for  project  construction. 
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SECTION  G 


ADOPTED  DESIGN  VALUES  FOR 
SLOPE  STABILITY  ANALYr.iiS 


KJT .  General.  Final  design  of  the  Big  Creek  Flood  Control 
Project  requires  a  stability  analysis  on  the  relocated  railroad 
embankments,  the  levee,  the  cut  slope  through  the  trash  pile, 
and  other  cut  slopes.  The  purpose  of  this  Section  is  to  establish 
the  design  values  for  the  various  soils  for  use  in  the  stability 
analyses. 

A78.  Cases  to  be  Analyzed.  Two  cases  will  be  analyzed  for 
the  various  stability  analyses  to  be  performed.  They  are  the 
construction  case  and  the  sudden  drawdown  case.  The  construc¬ 
tion  case  represents  the  condition  immediately  after  construction, 
and  the  sudden  drawdown  case  represents  the  condition  immedi¬ 
ately  after  the  design  flood  has  receded  to  a  normal  flow  con¬ 
dition.  With  respect  to  the  latter  condition,  it  has  been  assumed 
that  the  creek  banks  will  remain  saturated  for  a  period  of  time 
after  the  post-flood  level  of  the  creek  has  dropped  to  the  normal 
creek  level, 

A79.  Soils  for  which  Design  Values  are  Required.  For  the 
purpose  of  running  slope  stability  analyses,  the  project  soils 
will  be  divided  into  the  following;  (1)  fill  material,  (2)  exist¬ 
ing  Norfolk  and  Western  Railroad  embankment  material,  (3)  exist¬ 
ing  Baltimore  and  Ohio  Railroad  embankment  material,  (4)  natural 
foundation  material,  and  (5)  trash  pile  material.  The  fill  material 
Includes  both  the  relocated  railroad  embankments  and  the  levee. 

A80.  Adopted  Shear  Strength  Parameters  for  Design  for  Project 
Soils.  The  unconsolldated-undralned  (U-U)  shear  strength 
values  will  be  used  for  the  construction  case.  The  consolldated- 
dralned  (C-D)  and  consolidated -undrained  (C-U)  shear  strength 
values  will  be  used  for  the  sudden  drawdown  case.  The  shear 
strength  test  envelopes  and  the  envelopes  adopted  for  design  for 
the  construction  and  sudden  drawdown  cases  for  all  materials 
except  the  trash  pile  material  are  presented  on  Plate  Al3.  The 
procedure  for  determining  adopted  design  values  for  trash  pile 
material  is  jxesented  in  Paragraphs  A81  through  A83,  Inclusive. 

A  summary  of  the  adopted  shear  strength  parameters  from 
Plate  A13  is  as  follows: 


ADOPTED  SHEAR  STRENGTH  PARAMETERS  FOR  PROJECT  SOILS 


Construction  Case 
c((Deqrees)C  (TSF)" 


Sudden 

Drawdown  Case 
^toeqrees)  C^TSFl 


(1)  Relocated  RR  Embank¬ 
ments  &  Levee* 

11 

0.60 

23 

0.12 

(2)  Existing  N&W  RR 
Embankment 

2.5 

0.67 

20 

0.20 

(3)  Existing  B&O  RR 
Embankment 

0 

0.48 

18 

0.30 

(4)  Natural  Foundation 
Material 

0 

0.60 

19 

0.25 

♦Based  on  material  from  required  common  excavation.  The  same 
shear  strength  parameters  would  be  used  for  rock  excavation 
material  used  in  the  relocated  RR  embankments.  Only  a  small 
quantity  of  rock  excavation  would  be  available  for  use  in  the 

relocated  RR  embankments. 

A81.  In  order  to  run  a  stability  analysis  on  the  cut  slope  through 
the  trash  pile,  shear  strength  parameters  and  the  unit  weight  for 
the  trash  material  must  be  established.  The  shear  strength 
parameters  are  the  angle  of  internal  friction  ()z0  and  the  cohesion  (c). 
A  detailed  description  of  the  various  materials  in  the  trash  pile 
are  given  in  Paragraph  A32.  Although  some  samples  of  trash 
material  were  obtained  and  tested,  these  samples  only  represent 
a  small  portion  of  the  various  materials  in  the  trash  pile.  The 
trash  pile  is  so  heterogenous  that  it  is  believed  that  even  if  a 
detailed  exploration  and  testing  program  were  performed  on  the 
trash  pile,  the  results  would  not  be  conclusive  as  to  the  mechan¬ 
ical  properties  of  the  trash  pile  as  a  whole.  It  is  believed  that 
the  most  useful  information  available  is  the  existing  slope  of  the 
trash  pile.  If  certain  assumptions  are  made,  the  angle  of  inclina¬ 
tion  of  the  slope  is  the  angle  of  repose  of  the  trash  material.  One 
assumption  is  that  the  trash  material  was  dumped  or  spread  in 
such  a  manner  that  the  slope  was  formed  from  the  trash  sliding 
down  the  slope.  Another  assumption  is  that  there  is  no  bond  be¬ 
tween  the  various  particles  of  trash;  that  is,  cohesion  of  the 
trash  material  is  equal  to  zero.  The  angle  of  inclination  of  the 
slope  of  the  trash  pile  is  shown  on  Plate  A14.  Three  cross  sec¬ 
tions  cut  through  the  trash  pile  give  angles  of  inclination  vary¬ 
ing  from  33°  to  38°  .  Based  on  the  above  assumptions,  the  angle 
of  repose,  therefore,  varies  between  33°  and  38°.  For  design 
purposes,  an  angle  of  30°  will  be  adopted. 


A82.  After  determining  the  angle  of  repose  of  the  trash  material, 
it  is  necessary  to  determine  the  relationship  between  angle  of 
repose  and  angle  of  internal  friction.  Laboratory  experiments 
have  shown  that  the  angle  of  internal  friction  depends  to  a  large 
extent  on  the  initial  density  of  the  material.  However,  it  is 
apjxoxlmately  equal  to  the  angle  of  repose  of  the  material  in  the 
loosest  state.  For  design  purposes  it  will,  therefore,  be  assum¬ 
ed  that  the  angle  of  internal  friction  of  the  trash  material  is  equal 
to  the  angle  of  repose(30“).  This  should  be  conservative  in  that 
it  would  be  the  angle  of  Internal  friction  of  the  trash  material  in 
the  loosest  state.  As  noted  previously,  the  cohesion  of  the  trash 
material  was  assumed  equal  to  zero.  This  should  also  be  con¬ 
servative.  Considering  that  the  trash  pile  is  a  heterogenous 
mixture,  it  probably  has  some  cohesion. 

A83.  It  must  be  recognized  that  the  above  procedure  is  a  soil 
mechanics  approach,  and  it  can  only  give  approximate  shear 
strength  values  for  the  trash  material.  Although  the  trash  pile 
contains  soil,  it  also  contains  a  variety  of  other  materials.  The 
trash  pile  will  change  with  time.  It  will  continue  to  settle  and 
become  more  dense.  The  organic  material  in  the  trash  pile  will 
continue  to  decompose.  The  trash  material  becoming  more  dense 
will  tend  to  increase  its  shear  strength,  while  the  decomposition 
of  organic  matter  would  tend  to  decrease  it.  In  Appendix  B, 
Alternative  Studies,  the  selected  alternative  for  excavating 
through  the  trash  pile  provides  for  a  seeded,  3 -foot  thick  layer 
of  earthflll  to  be  placed  on  the  excavated  slope.  This  layer  of 
earthflll  should  help  in  reducing  the  rate  of  decomposition  of 
organic  matter  in  the  trash  pile.  The  effects  of  changes  in  the 
trash  pile  over  the  50-year  life  of  the  project  cannot  be  predicted 
with  any  degree  of  certainty.  Some  changes  will  tend  to  Increase 
the  long-term  stability  of  the  cut  slope  while  others  will  decrease 
it.  For  design  purposes,  it  will  be  assumed  that  the  stability 
of  the  cut  slope  will  not  change  over  the  life  of  the  project. 

A84 .  Adopted  Unit  Weights  for  Design  for  Project  Soils.  In 
addition  to  needing  shear  strength  parameters  for  stability  an¬ 
alyses,  unit  weights  of  the  various  materials  will  also  be  need¬ 
ed.  Based  on  information  from  the  laboratory  tests  on  the  pro¬ 
ject  soils,  the  following  unit  weights  will  be  used. 

Unit  Weight 
(lbs/ft3j 

Material  Moist  Saturated 


Relocated  Railroad  Embankment  &  Levee 

125 

130 

Existing  N&W  Railroad  Embankment 

125 

130 

Existing  B&O  Railroad  Embankment 

125 

130 

Natural  Foundation  Material 

125 

130 
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ASS.  In  order  to  arrive  at  a  unit  weight  for  the  trash  material, 
the  unit  weights  of  several  types  of  material  in  the  trash  pile  will 
be  considered.  These  are  as  follows: 


Unit  Weight 


Material  (lbs/ft3) 


Paper  58 

Rubber  Goods  94 

Glass  156 

Wood  22-59 

Cotton  93 

leather  59 

Common  Brick  120 

Ashes,  Cinders  40-45 


Sand,  Gravel,  Dry,  Loose  90-105 

For  design  purposes,  a  unit  weight  of  90  lbs/ft3  will  be  used  for 
the  trash  material.  This  is  an  assumed  value  since  no  tests  were 
run  on  the  trash  material  for  the  purpose  of  determining  a  unit 
weight. 
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SECTION  H 


OFFSITE  BORROW  MATERIAL 

A86 .  General  “A  source  of  borrow  materials  for  the  levee  embankments 
was  investigated  at  the  Rocky  River  Metropark,  Berea,  Ohio.  This  borrow 
area  is  approximately  13  miles  from  the  construction  site,  and  is  located 
adjacent  to  the  entrance  of  the  park  and  the  Ohio  Turnpike.  The  borrow 
area  is  approximately  1400  ft.  x  AOO  ft.  x  36  ft.  deep  and  contains  approx¬ 
imately  150,000  cu.  yds.  of  material.  A  maximum  of  110,000  cu.  yds.  of 
material  will  be  required.  This  material  was  stockpiled  during  the  con¬ 
struction  of  the  Ohio  Turnpike.  Suitable  levee  embankment  materials  consist 
of  the  following  Unified  Soil  Classifications,  GM,  GC,  SM,  SC,  CL,  and  CH. 

A87.  1979  Boring  Program  -  A  boring  program  to  determine  the  suitability 

of  the  borrow  material  was  performed  in  April  1979.  The  borings  and  their 
locations  are  shown  on  PLATE  A33.  This  program  consisted  of  a  total  of 
11  borings  taken  to  a  maximum  depth  of  34  feet.  The  borings  were  advanced 
using  a  3.5  inch  O.D.  Split  Spoon  Sampler  driven  by  a  375  lb.  hammer  free 
falling  18  inches.  Blow  counts  were  recorded  every  6  inches  of  drive. 

Jar  and  composite  bag  samples  were  obtained  for  each  drive  or  change  of 
materials.  Laboratory  tests  were  performed  on  these  samples  to  determine 
the  classification  and  compaction  qualities  respectively  of  the  borrow 
material.  Boring  log  information  is  shown  on  Plates  A34  and  A35. 

A88.  Laboratory  Test  ResuJ_t_s  -  Laboratory  tests  were  performed  on  the  jar 
and  bag  samples.  All  testing  was  conducted  by  the  Ohio  River  Division 
Laboratory.  Tests  performed  were  visual  classification,  Atterberg  Limits, 
Moisture  Content,  determination.  Standard  Proctor  Compaction  Tests,  and 
Gradat  ior,  Tests. 

A  summary  of  all  soil  laboratory  result  is  presented  in  Appendix  A,  Fig.  A- 

The  laboratory  test  results  indicate  the  borrow  material  is  generally  a 
sandy  gravelly  CL/\Y  with  a  Unified  Classification  of  CL.  The  gravel  appears 
to  be  a  weathered  shale.  The  values  for  the  optimum  dry  density  ranged  from 
107  pcf  -  117  pcf  with  the  optimum  moisture  contents  varying  from  8.5%  - 
19%.  The  natural  moisture  content  of  the  borrow  material  ranged  from  9%  - 
40%  but  was  generally  at  or  slightly  less  than  the  optimum  moisture  content. 
Since  this  was  sampled  in  the  early  spring,  the  high  moisture  contents  of 
the  samples  are  probably  indicative  of  the  seasonal  moisture  fluctuations. 
Those  zones  of  the  borrow  material  with  moisture  contents  well  above  optimum 
are  not  expected  to  be  a  problem.  During  removal  of  the  borrow  material, 
this  wet  material  can  be  mixed  with  the  other  drier  material,  producing  a 
mixture  with  a  moisture  content  of  the  material.  The  moisture  content  and 
density  of  the  material  will  be  checked  in  the  field  at  the  time  of  con¬ 
struction.  The  water  table  was  encounte'-ed  only  in  holes  D79-5  and  D79-7. 

The  values  of  the  Shear  Strength  Parameters  for  this  material  are  showm  in 
Appendix  D.  These  values  are  presumptive  and  are  considered  conservative 
and  at  least  meet  or  exceed  those  used  in  the  design. 
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TEST  DATA  SUMMARY 
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ACTION  DATA 


)PARK  BORROW  AREA  I 


SHEAR  DATA 


PERMEABILITY 


T  -  TRIAXIAL  COMPRESSION 
UC  UNCONFINED  COMPRESSION 
V.C  - VISUAL  CLASSIFICATION 


OS-  DIRECT  SHEAR 
Q  .  UNCONSOLIDATED  UNDRAINED 
8  -  BAG  SAMPLE 


S  -  CONSOLIDATED  DRAINED 
R  -  CONSOLIDATED  UNDRAINK 
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FIGURE  A 


DATA  SUMMARY 

PROJECT  BIG  CREEK  F.C.P.,  METROPARK  BORROW  AREA  I 
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NUMBEi~ 


PLATE  A| 


CtC»*TTON  IR  FCCT  ABQVg 


BUFFALO  DISTRICT,  CORPS  OF  ENGINEERS 
BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


BORING 

SAMPLE 

NO. 

NO. 

A-?8- 1 

2 

A-78-  1 

3 

A-78-2 

A 

A-78-3 

2 

A-78-3 

3 

LABORATORY  _ MECHANICAL  _ANALYSIS_ 

CLASSIFICATION  GRAVEL  SAND  FINES  D|q 

%  %  %  (mm) 


ATTERBERG  IsPECIFIC 
LIMITS  IsrsviTY 


3.0-5. 0 


5.0-7. 0 


1.5  -3  0 


3.0-5. 0 


OS 

-  Dirget  Sh«or 

S  -  Consol  idoted  Oroined  (C-D) 

NP  -  Nonplfli 

T 

-Trionioi  Compression 

R  -  Consolidoted  Undroined  (C-U) 

NOTE:  Loboi 

UC 

- ^ - 

-Unconfined  Compression 

Q  -  Unconsolidated  Undroined  (U-U) 

‘Kf  Clossifid 

npiottic 

Loborotory  Classification  bastd  on  Unified  Soil  Closstf icotion  System, 
leification  bosed  on  visual  examination  with  comparison  on  testsd  samples. 


BUFFALO  DISTRICT,  CORPS  OF  ENGINEERS 
BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


BORING 

SAMPLE 

NO. 

NO. 

DC-'^e-e 


DC-76-6 


OC-78-6 


DC-78-6 


DC-78-6 


DC-78-6 


DC-78 -7 


DC-78- 7 


DC-78-7 


DC-78- 7 


DC-78- 7 


DC-78- 3 


DC-78 -10 


DC-78 -10 


DC-78-1  I 


DC-78-12 


D- 

78- 

•13 

D- 

78- 

■13 

D- 

76- 

-13 

D- 

78- 

-13 

D- 

78- 

•13 

DC- 

■78- 

-18 

DC 

-78 

-18 

D- 

78- 

-20 

D- 

78- 

-20 

D  - 

78- 

•20 

D- 

78- 

■20 

D  - 

78 

-20 

D- 

78- 

-20 

D- 

78- 

-20 

D- 

78- 

o 

rsj 

1 

DC- 

-78- 

•2) 

DC 

-78- 

•21 

DCU 

-73- 

■24 

a  - 

78- 

-5A 

u  - 

78- 

•6A 

DEPTH- 
ELEV.  OF 
SAMPLE 


LABORATORY 

CLASSIFICATION 

MECHANICAL 

ANALYSIS  1 

GRAVEL 

SAND 

FINES 

D|0 

% 

% 

% 

(mm) 

CL 

9 

27 

64  j 

- 

ATTERBERG 

LIMITS 


SPECIFIC 

GRAVITY 


CONTEir 

% 


3.0  -  5.0 

GC 

2  0  -  4.0 

ML 

3.0 -4.0 

CL 

4.0-  5.0 

CL 

OS  -  Direct  Shear 
T  -Triaxial  Compression 
UC  -  Unconfined  Compression 

-  Unconfined  Compressive  Strength 


S  -  Consol idoted  Drained  (C-D) 

R  -  Consolidated  Undrained  (C-U) 

Q  -  Unconsolidated  Undrained  (U-U) 


NP  -  Non  pi 
NOTE;  Lob 
*  Ciassil 


PHASE  e1 


SOIL  TEST  DATA  SUMMARY 
(Soils  from  Project  Site) 


SOILS,  GEOLOj 


PHASE  n  GENERAL  DESIGN  MEMORANDUM 
APPENDIX  A 

SOILS,  GEOLOGY  AND  CONSTRUCTION  MATERIALS 


on  System. 
I  samples 


FEB.  1979 

(plate  a 


BUFFALO  DISTRICT,  CORPS  OF  ENGINEERS 
BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


DEPTH- 
ELEV.  OF 
SAMPLE 


LABORATORY 


1  MECHANICAL 

ANALYSIS  1 

GRAVEL 

% 

SANO 

% 

FINES 

% 

D|0 

(mm) 

ATTERBERG  SPECIFIC 
LIMITS  GRAVITY 


NATURAL 
WATER 
CONTENT  oe 

%  Lsa 


OS  -  Direct  Sheor 

S  -  Consol  idoted 

Drained  (C-D) 

NP  -  Nonplasti 

T  -  Trioxiol  Compreesion 

R  -  Consolidated 

Undrained  (C-U) 

NOTE:  Loborot 

UC  -  Unconf  ined  Compreesion 

Q  -  Unconsolidated  Undrained  (U-U) 

-tK  Claseificati 

OIL  TEST  DATA  SUMMARY 

(Soils  from  Project  Site ) 


COMPACTION  DATA 


PHASE  I  GE 
SOILS,  GEOLOGY 


SHEAR  DATA 


TYPE  SPECIMEN  jpgr 
TEST  SIZE  INCHES 


TONS/SQ.FT.  IDEGREES 


(PERMEABILITY 

e 

K 

CM./SEC. 

2.8 

X 

5  6 

2.8 

X 

5.6 

2  8 

X 

5.6 

2  8 

X 

5.6 

2.8 

X 

5  6 

2.8 

X 

5  6 

2  8 

X 

5.6 

2  8 

X 

5  6 

2  8 

X 

5.6 

2  8x 

56 

oo 

X 

5  6 

2  8 

X 

5.6 

2.8 

X 

5.6 

2.8x 

5.6 

2.8x 

5.6 

2.8 

X 

5  6 

2  8 

X 

5.6 

2.8 

X 

5.6 

2.8 

X 

5.6 

2  8 

X 

56 

2.8 

X 

5.6 

2  8 

X 

5.6 

2  8 

X 

5  6 

2.8 

X 

5.6 

2.8 

X 

5.6 

2.8 

X 

5.6 

2  8 

X 

5.6 

2.00 

4.846 

4.00 

9.334 

1  00 

2.652 

2.00 

4408 

4.00 

7.762 

1.00 

3.189 

2.00 

4.528 

4.00 

7.523 

^lotaif Icotlon  botad  on  Unifiad  Soil  Clottrf icotion  Sysfem. 
|wod  on  visual  axamination  with  comparison  on  tastad  samplas. 


NOTE: 

FOR  COMPOSITE  SAMPLE  DESCRIPTION,  Sf 


PHASE  E  GENERAL  DESIGN  MEMORANDUM 
APPENDIX  A 

SOILS,  GEOLOGY  AND  CONSTRUCTION  MATERIALS 


Wl 

% 

% 

SHEAR  DATA 


SPECIMEN 
SIZE  INCHES 


TONS/SQ.FT.  IDEGREES 


PERMEABILITY 

e 

K 

CW./SEC. 

REMARKS 


IB  2  I  7  3  88.9 


18.9  17.9  92.7 


18.6  17.8  88.1 


2.8 

X 

5  6 

2  8 

X 

5  6 

2  8 

X 

5.6 

2.8 

X 

5.6 

2.8 

X 

5  6 

2.8 

X 

5.6 

2  8 

X 

5.6 

2.8 

X 

5  6 

2  8 

X 

5.6 

2  8 

X 

56 

2  8 

X 

5  6 

2.8 

X 

5.6 

2  8 

X 

5.6 

2.8 

X 

5  6 

2.8 

X 

5  6 

2.8 

X 

5  6 

2  8 

X 

5.6 

2.8 

X 

5  6 

2.8 

X 

5.6 

2  8 

X 

5  6 

2  8 

X 

5  6 

2.8 

X 

5.6 

2  8 

X 

56 

2.8 

X 

5.6 

2.8 

X 

5.6 

2,8 

X 

5.6 

2  8 

X 

5.6 

1.00 

3.149 

2.00 

4.249 

4.00 

6.189 

1.00 

2.950 

2.00 

5.662 

4.00 

8.160 

1.00 

2.493 

2.00 

3.712 

4.00 

5.811 

1.00 

2.366 

2.00 

2.949 

4,00 

4  858 

1.00 

1.170 

2.00 

2.180 

4  00 

4.240 

1.00 

3,806 

2,00 

5.145 

4.00 

1 7.403 

1 

4.00 

9.334 

1  00 

2.652 

2.00 

4.408 

4.00 

7.762 

1.00 

3.189 

2.00 

4.528 

4.00 

7.523 

2.97  X  10-* 


llcotion  System. 

Msted  samples. 

NOTE; 

FOR  COMPOSITE  SAMPLE  DESCRIPTION,  SEE  PLATE  A 12. 

SHEET  3  OF  4 

FEB.  1979  j 

IPLATE  All 

BUFFALO  DISTRICT,  CORPS  OF  ENGINEERS 
BIG  CREEK  flood  CONTROL  PROJECT 
CLEVELAND,  OHIO 


LABORATORY  - MECHANICAL — ANALYSIS 

CLASSIFICATION  GRAVEL  SAND  FINES  D,q 

%  %  %  (mm) 


ATTERBERG  SPECIFIC 


LIMITS 


GRAVITY 

G 


WATER 

CONTENT 

% 


II 


DS 

-  Diract  Shear 

$ 

-  Consolidated  Drained  (C-D) 

- - 1 

NP  -  Nonplost 

T 

-  Trioxiol  Compression 

R 

-  Consolidated  Undrained  (C-U) 

NOTE;  Lobora 

UC 

-Unconfined  Compression 

0 

-  Unconsolidated  Undroined  (U-U) 

Classifica* 

^u>7}  c 


SOIL  TEST  DATA  SUMMARY 

(Soils  from  Project  Site) 


PHASE 
SOILS,  GEC 


COMPACTION  DATA 


MAXIMUM  initial 
DRY  DENSITY 
LBS/CU.FT.l  e 


SHEAR  DATA 


SPECIMEN 
SIZE  INCHES 


TONS/SQ.FT. 


DEGREES 


PERMEABIl 


2  8 

X  5.6 

2.8 

X  5.6 

2.8 

X  5.6 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

i.O  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0  494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

1.00 

1.180 

2.00 

2.634 

4.00 

5.366 

NOTES. 

COMPOSITE  (D- COMPOSITE  SAMPLE  OF  A-78-1  BAGS  2A  AND  3A,  AND  A-78-2  BAG  4A 

COMPOSITE  (2)- COMPOSITE  SAMPLE  OF  A-78-3  BAGS  2A,  3A,  AND  4A  ^ 

COMPOSITE  (3)- COMPOSITE  SAMPLE  OF  DC- 78-4  SAMPLES  3,4,5,  AND  6,  DC-78-6  SAMPLES  3,  4,  5,  6,  AND  j 

COMPOSITE  (4)  COMPOSITE  SAMPLE  OF  DC-78- 3  SAMPLES  6,  7,  9,  AND  llj  DC-78-18  SAMPLES  4  AND  5;  D -zd 

COMPOSITE  (5)  COMPOSITE  SAMPLE  OF  DC-78- 2  SAMPLE  4,  DC-78-5  SAMPLES  3,5,  AND  6;  DC-78-7  SAMPI 


tory  Clattif leaf  Ion  bosed  on  Unified  Soli  Clossff icotlon  System, 
lion  based  on  visual  examination  with  comparison  on  tested  samples. 


PHASE  H  GENERAL  DESIGN  MEMORANDUM 
APPENDIX  A 

SOILS,  GEOLOGY  AND  CONSTRUCTION  MATERIALS 


SHEAR  DATA 


SPECIMEN 
SIZE  INCHES 


PERMEABILITY  CONSOLIDATION  DATA 


REMARKS 


34  8 

95.3 

34.6 

100 

40.6 

100 

19.5  90.9  DS 


lie  76.4  DS 


le.e  82.6  DS 


18.  I  62  6  DS 


17.3  I  82.6  DS 


100.  DS 


20.9  100 


1C  3 


22  0  poo 


100 


100 


28.8  89.0  I  DS 


27.2  I  89.0  OS 


OS 


2  8 

X  5.6 

2.8 

X  5.6 

2.8 

X  5.6 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

>0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3  .0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

3.0  X 

0.494 

.f  4- ■'8-1  BAGS  2A  AND  3A,  AND  4-78-2  BAG  4A 
*  4  *8-3  SAGS  2A,  3A,  AND  4A 

»  '8-4  SAMPLES  3,  4,  5,  AND  6,  DC-78-6  SAMPLES  3,  4,  5,  6,  AND  7;  DC-78-9  SAMPLE  3i  DC-78-21  SAMPLES  2  AND  3 

>  •  SAM'lES  6,  7,  9,  AND  11)  DC-78-ie  SAMPLES  4  AND  5;  D -78-20  SAMPLES  3,  4,  6,  7,  8,  AND  9 

'  -.AMP^E  4.  DC-7e-5  SAMPLES  3,5,  AND  6;  DC-7e-7  SAMPLES  2,  4,  6,  AND  9 
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FEB.  1979 


PLATE  A I 


U-U  TEST 

1 

FOR 

A-78-l,2-C0MP.{l) 

(D 

1 

U-U  TEST 

1 

FOR 

1 

A-78-3 

0 

ADOPTED 

FOR 

DESIGN 

0.60 


NORMAL  STRESS, TONS/SO. FT. 

RELOCATED  R.R.  EMBANKMENT  AND  LEVEE 


0C-UTEST  FOR  A-78- I,  2  -  COMP.  ( I)  | 

0C-UTEST  FOR  A-78-3  ^ 

ADOPTED  FOR  DESIGN 

for  A-7fl-i  7-oomp/ 


0C-D  TEST  FOR  A-78  - 1 , 2-C0MP.(  I )  ^ 


0C-DTEST  FOR  A-78-3  I 


note;  FOR  CURVE 

IS  FROM  TEST.  FOR 
DESIGN,  USE  23*’. 


(T)  U-U  TEST  FOR 
ADOPTED  FOR 


NORMAI 

EXISTING 


0  12  3  4 

0  1 

NORMAL  STRESS  , TONS/SQ.FT. 

RELOCATED  R.  R.  EMBANKMENT  AND  LEVEE 

NORMAI 

EXISTINGJ 

a  W.  R.R.  EMBANKMENT  EXISTING  B.  8  0.  R.R.  EMBANKMENT 


CONSTRUCTION  CASE 


2  3  4  0  12  3  4 

STRESS,  TONS/SQ.FT.  NORMAL  STRESS ,  TONS/SO.  FT. 

a  W.  R.R.  EMBANKMENT  EXISTING  B. 8  0.  R.R.  EMBANKMENT 


SUDDEN  DRAWDOWN  CASE 


3 


dAL  STRESS, TONS/SQ.FT. 

IG  B.  a  0.  R.R.  EMBANKMENT 


“  0.6  7 
<  0.60 
^  0.48 

I  I 


(iX 


I  2  3 

NORMAL  STRESS,  TONS/SO.  FT. 

NATURAL  FOUNDATION  MATERIAL 


FOR  DC-78-3,18;  D-78-20-C0MP  (4) 

I  1  / 

FOR  DC-78-3, 18;  D-78-20-C0MP  (4) 


FOR  DESIGN 


- - 


0C-UTEST  FOR  DC -78-4, 6, 9, 2 HP 
0C-UTEST  FOR  DC-78-3, 18;  D-78-20  »» 

0C-D  TEST*  FOR  DC-78-4l6,9,2l*  ^ 

(4)C-D  TEST  FOR  DC-78-3,18;  D-78-20  »» 

X - 1 -  ■’ .  - 

0  ADOPTED  FOR  DESIGN  ^^^36  3? 

*COMP.  (3) 

**C0MP.(4)  ^ 


i  2  3 

IMAL  STRESS,  TONS/SO.  FT. 

NG  B. a  0.  R.R.  EMBANKMENT 


I  2  3 

NORMAL  STRESS,  TONS/SQ.FT. 

NATURAL  FOUNDATION  MATERIAL 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


SOILS, GEOLOGY  AND  CONSTRUCTION 
MATERIALS 

SHEAR  PARAMETERS  FOR 
PROJECT  SOILS 


U.  S.  ARMY  ENGINEER  OISTR ICT, BUFFALO 
PHASE  n  general  DESIGN  MEMORANDUM 


GANNETT  FLEMING  CORDDRY  feB  1979 

AND  CARPENTER  .INC.  - ^ - 

CONSULTING  ENGINEERS  PLATE  NO  A 13 

HARRISBURG,  PENNSYtVANIA 


SOILS,  GEOLOGY  AND  CONSTRUCTION  MAT 
SOILS,  GEOLOGY  AND  CONSTRUCTION  MATERIAL 


BIG  CREEK  FLOC 
ClEVI 

SOILS,  GEOLOGVj 

MAI 

ANGLE 
FOR  lj 

U.  S.  ARMY  ENGImI 
PHASE  n  GENERj 

GANNETT  PLEMlNoJ 
AND  CARPENTl 

CONtULTINQ  CM 

KM 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

SOILS, GEOLOGY  AND  CONSTRUCTION 
MATERIALS 

ANGLE  OF  REPOSE 
FOR  TRASH  PILE 

U.  S.  ARMY  ENGINEER  DISTRICT, BUFFALO 

PHASE  n  general  design  memorandum 

GANNETT  FLEMING  CORODRYIpeb  iTts 

AND  CARPENTER  JNC.  - - - 

CONSULTINO  ENSINkERS  PLATE  NO.  A 14 

NMWlStUOG,  »CNNSVLVANI4 


LINE 


( 


A 


V  I  N  V  A  A  tNN  1  4 


PENNS  Y 


L  V  A  N 


A 


SCALE  OF  MILES 


0  10  20  30 


S' 


lOO 


NOTES  : 

1.  NUMBER  IN  CIRCLE  INDICATES  QUARRY 
OR  SOIL  BORROW  SITE. 

2.  FOR  QUARRY  NAMES  AND  PRODUCTS 
SEE  PLATE  A 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

LOCATION  MAP 
POSSIBLE  MATERIAL  SOURCES 

U.S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 
PHASEH,  APPENDIX  A,  DATED  ;  FEBRUARY  1979 


PLATE  AI5 


BI6  CREEK  FLOOD  CONTROL  PROJECT*  CLEVELAND*  OHIO.  PHASE  tl*  SEN— ETC(U) 
FEB  79 


UNCLASSIFIED 


NL 


MAP  SUPPLEMENT  SHEET 
SUMMARY  OF  POSSIBLE  SOURCES  FOR 
CONSTRUCTION  MATERIALS 


1VI»1LVN  I»»MNV8H3  33k31 


3iV93H0SV  3NN 


3iV93)i99V  3S8V09 


BIG  CREEK  FLOOD  CONTROL  PROJEC' 
CLEVELAND,  OHIO 

MATERIAL  SURVEY 
SUMMARY  OF  SOURCES 

1 

u  s.  ARMY  engineer  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 
PHASE  ir,  APPENDIX  A,  DATED.  FEBRUARY  197 


PLATE  Aj 


SOURCE 


ROCK  TYPE 


BROUGH  STONE  CO. 

QUARRY  AT  WEST  HILGROVE,  OHIO 
OFFICE  AT  TOLEDO,  OHIO 


NIAGARAN  DOLOMITE 


ERIE  BLACKTOP  (FORMERLY  BUCKEYE  STONE 
CORP)  QUARRY  AT  CASTALIA,  OH 
OFFICE  AT  CASTALIA,  OH 


COLUMBUS  LIMESTONE 


FRANCE  STONE  CO. 

QUARRY  AT  BELLEVUE,  OH 
OFFICE  AT  TOLEDO,  OH 


COLUMBUS  LIMESTONE 
LUCAS  DOLOMITE 


FRANCE  STONE  CO. 

QUARRY  AT  BLOOMVILLE,  OH 
OFFICE  AT  TOLEDO,  OH 


COLUMBUS  LIMESTONE 


FRANCE  STONE  CO.  (FORMERLY  NORTHERN 

OHIO  STONE  CO.)  QUARRY  AT  FLAT  ROCK,  OH  LUCAS  DOLOMITE 

OFFICE  AT  TOLEDO,  OH 


ED  KRAEMER  &  SONS,  INC.  (WHITE  ROLK 
QUARRY)  QUARRY  AT  CLAY  CENTER,  OH 
OFFICE  AT  CLAY  CENTER,  OH 


NIAGARAN  DOLOMITE 


PROPOSED  USE 


RADIAL 


DISTANCE 


12  AND  16  INCH  RIPRAP 
BEDDING, GABION  AND  C.A. 


B9  Ml. 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


5N  Ml. 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION  STON 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 


12  AND  IB  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


LABORATORY  TEST  RECORD 


1  DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

1  NOVBIBER  1972 

ORD  LAB 

LAB  #i03/73.606C 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PNOeRAM  (LORAIN  DIKE) (ARMOR  STONE) 

AUGUST  1976 

ORD  LAB 

LAB  #I0I/76T.307B 

CONFINED  DRE06E  SPOIL  DISPOSAL 

AREA  AT  LORAIN  (CONCRETE  AGGRE¬ 
GATE) 

FEBRUARY  1977 

ORD  LAB 

LAB  jl>i03/76S.606B 

CONFINED  DREDGE  SPOIL  DISPOSAL 

AREA  AT  LORAIN,  OH.  ARMOR  AND 
UNDERLAYER  STONE 

NOVEMBER  1970 

ORD  LAB 

UB  Il0i/7I.320C 

FRB40NT  OH  FLOOD  CONTROL  PROJECT 
(SANDUSKY  RIVER) 

JANUARY  1977 

ORO  LAB 

LAB  #103,77.6016 
<  ‘  * 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM  (LORAIN  DIKE) (UNDERLAYER 
STONE) 

MARCH  1972 

)RD  LAB 

LAB  )j<l03/72.606C 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (COARSE  AGGREGATE  FOR  CONCRETE 
AND  RIPRAP) 

JANUARY  1977 

)RD  LAB 

LAB  jif  103/77. 60 IB 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (LORAIN) (ARMOR  STONE) 

NOVEMBER  1972 

DRD  LAB 

LAB  « 103/73. 606C 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM 

MARCH  1972 

PRO  LAB 

LAB  lit  103/72. 606  C 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (CaL  FILL,  CONCRETE  AGORE- 
GATES-COARSE  AND  RIPRAP) 

JUNE  1977 

)R0  LAB 

lAB  #I03/76T.608B 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (ARMOR,  UNDERUYER,  CaL  FILL 

1  CORE  STONE)  CLEVELAND  DIKE,  14 

MARCH  1972 

ORD  LAB 

LAB  II03/72.606C 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (RIPRAP,  CA  A  FA  FOR  CONCRETE, 
AND  CaL  FILL) 

OCTOKR  lan 

ORO  LAB 

LAB  iI>I03/77.628B* 

CONFINED  DIKED  DISPOSAL  AREA, 

LORAIN  DIKE  AND  LAKEVIEW  PARK, 
LORAIN,  OH 

HHHIII 

_ 

SERVICE  RECORD 


EVALUATION 


CONFINED  DREDOE  SPOIL  DISPOSAL  PRO- 

ORAM  (LORAIN  DIKE)  USED  FOR  UNDER-  TO  EVALUATE 

LAYER  (70111-150#)  A  ARMOR  STONE 


CONFINED  DIKED  DISPOSAL  AREA, 
LORAIN  DIKE  AND  LAKEVIEM  PARK,  ON 


UNIT  WEIGHT  VARIES  FROM  ISO  P 
AVAILABLE  SEVERAL  MILES  AWAY  I 


EXCESS  AMOUNT  (l>l.8|()  OF  MINU 
AQOREQATE.  Wl LL  REQU I  RE  WASH 


GENERALLY  BLASTED  FOR  CRUSHED 
VERY  LARGE  STONE.  SSD  VARIES 


SSD  FOR  BEDDING  IS  2.71.  LEO 


SSD  FOR  FIVE  UNITS  VARIES  FR< 
LEDGE  ROCK  IS  EXTREMELY  SLAB 


SPECIFIC  GRAVITV  FOR  CONCRETE 
MATERIALS  VARY  FROM  ISO  TO  l« 
(138.5  P.C.F.)  AND  NOT  ACCEPT! 


UNIT  WEIGHT  FOR  LIFT  THREE  V 
LIFT  TESTED.  RETESTING  REQUI 


UNIT  WEIGHT  VARIES  FROM  153. 
AVAILABLE. 


SELECTIVE  QUARRYING  AND  LOAOl 
OTHER  HORIZONS.  SPECIFIC  GM 
2.58 


SSD  FOR  LEDGE  ROCK  VA-  ai 
RIES  FROM  2.68  TO  2.72 


ONLY  MIDDLE  BENCH  TES¬ 
TED.  REEF  ROCK  NOT 
ACCEPTABLE.  ONLY  EAST- 
FACE  OF  MIDDLE  BBtCH 
ACCEPTABLE.  SSD  IS 
2.59. 


REMARKS 


1 

UNIT  WEIGHT  VARIES  FROM  158  P.C.F.  TO  165  P.C.F  RAIL  FACILITIES 
AVAILABLE  SEVERAL  MILES  AWAY  FROM  QUARRY. 

1 

EXCESS  AMOUNT  OF  MINUS  #200  MATERIAC  WAS  RECORDED  IN  FINE 

AQQRE6ATE.  WILL  REQUIRE  WASHING. 

1 

GENERALLY  BLASTED  FOR  CRUSHED  MATERIALS.  INPLACE  MATERIAL  SUITABLE  FOR 
VERY  LARGE  STONE.  SSD  VARIES  FROM  2.47  TO  2.70. 

1 

SSD  FOR  BEDDING  IS  2.71.  LEDGE  ROCK  SSD  IS  2.69 

1 

SSD  FOR  FIVE  UNITS  VARIES  FROM  2.68  TO  2.72.  UNIT  EB-5  NOT  ACCEPTABLE. 
LEDGE  ROCK  IS  EXTREMELY  SLABBY. 

1 

SPECIFIC  GRAVITY  FOR  CONCRETE  AGGREGATE  IS  2.58.  UNIT  WEIGHT  FOR  RiPRAF 
MATERIALS  VARY  FROM  154  TO  161  P.C.F.  LEDGE  NO.  5  HAS  A  VERY  LOW  UNIT 
(138.5  P.C.F.)  AND  NOT  ACCEPTABLE  FOB  THIS  PROJECT.  RAIL  FACILITIES 

1 

•AVAItABLt. - — ~ — ■  ■ 

RETESTEO-UNIT  WEIGHT  VARIES  FROM  149.8  TO J70.4  P.C.F.  SELECTIVE 
QUARRYING  REQUIRED.  L2-B3,L2-B6,L2-B7.L2-B8,L2-BI0  AND  L2-BI ■  ARE  UN- 
SUI TABLE  FOR  USE. _ _ _ 

1 

UNIT  WEIGHT  FOR  LIFT  THREE  VARIES  FROM  156  TO  163  P.C.F.  THIS  IS  ONLY 
LIFT  TESTED.  RETESTING  REQUIRED  PRIOR  TO  USE  FOR  ANY  PRODUCT. 

1 

UNIT  WEIGHT  VARIES  FROM  153.5  TO  171  P.C.F.  RAIL  FACILITIES  NOT 
AVAILABLE. 

1 

SELECTIVE  quarrying  AND  LOADING  IS  REQUIRED  TO  REMOVE  CHERT  BANDS  AND 
OTHER  HORIZONS.  SPECIFIC  GRAVITY  FOR  TWO  LIFTS  VARIES  FROM  2.46  TO 

2.58 

1 

SSD  FOR  LEDGE  ROCK  VA¬ 
RIES  FROM  2.68  TO  2.72 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

POSSIBLE  SOURCES 
RIPRAP, BEDDING, GABION  STONE 

U  S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 

TO  ACCOMPANY  GENERAL  DESIGN  MEMO  i 

PH«bE  H,  APPENDIX  A,  DATE  D  :  F  E  BRU  A  R  Y  1979 

1 

ONLY  MIDDLE  BENCH  TES¬ 
TED.  REEF  ROCK  NOT 
ACCEPTABLE.  ONLY  EAST- 
FACE  OF  MIDDLE  SfilCH 
ACCEPTABLE.  SSD  IS 
2.59. 

SOURCE 

ROCK  TYPE 

PROPOSED  USE 

RADIAL 

DISTANCE 

NATIONAL  LIME  AND  STONE  CO. 

QUARRY  AT  CAREY,  OH 

OFFICE  AT  FINDLAY,  OH 

MONROE  DOLOMITE 
NIAGARAN  DOLOMITE 

12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 

88  Ml. 

NATIONAL  LIME  AND  STONE  CO. 

DELAWARE  DOLOMITE 
COLUMBUS  LIMESTONE 

12  AND  18  INCH  RIPRAP, 

QUARRY  AT  MARION,  OH 

OFFICE  AT  FINDLAY,  OH 

BEDDING  AND  GABION 
STONE 

89  Ml. 

NATIONAL  LIME  AND  STONE  CO. 

DELAWARE  DOLOMITE 
COLUMBUS  LIMESTONE 

12  AND  18  INCH  RIPRAP 

QUARRY  AT  SPORE  (BUCYRUS),  OH 

OFFICE  AT  FINDLAY,  OH 

BEDDING  AND  GABION 
STONE 

75  Ml. 

QUALITY  QUARRIES 

QUARRY  AT  KELLEYS  ISLAND,  OHIO 


AHHERSTBURQ  and  LUCAS 
DOLOMITE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


SANDUSKY  CRUSHED  STONE  CO. 
QUARRY  AT  PARKERTOWN,  OH 
OFFICE  AT  PARKERTOWN,  OH 


DELAWARE  DOLOMITE 
COLUMBUS  LIMESTONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION 
STONE 


LABORATORY  TESl 

■  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

NOVEMBER  1972 

ORD  UB 

LAB  #103/73.6060 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (RIPRAP,  ARMOR,  CORESTONE, 
ETC.) 

DATE  USED 


NOVeMBER  1972 


Ml.  NOVEMBER  1972 


ORD  LAB 

LAB  #103/73.6060 


CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (RIPRAP,  ARMOR,  CORESTONE, 
ETC.) 


ORD  UB 

UB  #103/73.6060 


CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (RIPRAP,  ARMOR  STONE,  CORE 
STONE,  ETC. ) 


JULY  1976 

ORD  UB 

UB  #I03/76T.603b 

CONFINED  DREDGE  SPOIL  ofsPOSAL 
PROGRAM  DIKE  |i|  (ARMOR  STONE) 

1976 

DECBIBER  1977 

ORD  UB 

LAB  #103/78.6018 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM  DIKE  >1  (ARMOR  STONE) 

1977 

NOVBIBER  1978 

ORD  UB 

LAB  #103/78.6318 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM  DIKE  IN  (ARMOR  STONE) 

1978 

MARCH  1972 

ORD  UB 

LAB  #I03/72.606C 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (FINE  1  COARSE  AGGREGATES  FOR 
CONCRETE,  CELL  FILL  A  RIPRAP). 

1973- I97N 

DECEMBER  I97N 

ORD  UB 

UB  #103/75.6178 

CONFINED  DREDGE  SPOIL  DISPOSAL 

DIKE  AT  HURON,  OH 

I97N-I975 

FEUIUAIIY  1977 

0. 

ORD  LAB 

LAB  #101/77.3108 

CONFINED  DREDGE  SPOIL  DISPOSAL 

DIKE  AT  LORAIN  (CONCRETE  AGGREGATE) 

UNKNOWN 

SERVICE  RECORD 

RE 

PROJECT 

EVALUATION 

- 

ONLY  NIAGARAN  DOLOMITE  TESTED. 

UNKNOWN 

UNKNOVM 

ING  RE{?UIRED  PRIOR  TO  APPROVAL 

ONLY  THE  THIRD  LIFT  SAMPLED  ANfl 

UNKNOVM 

UNKNOM4 

TIES  AVAILABLE.  UNIT  WEIGHT  VAI 
RETESTING  REQUIRED  PRIOR  TO  API 

RAIL  FACILITIES  AVAILABLE.  ONL 

UNKNOWN 

UNKNOWN 

LAWARE  DOLOMITE  IS  TOO  THIN  BE 
FROM  2.62  TO  2.6i*.  RETESTING  R 

CDSD  D  KE  14,  CLEVELAND  OH 

TOO  EARLY  TO  EVALUATE 

COSO  DIKE  IH,  CLEVELAND  OH 

TOO  EARLY  TO  EVALUATE 

CDSD  DIKE  IH,  CLEVELAND  OH 

TOO  EARLY  TO  EVALUATE 

SANDUSKY  RIVER  LOCAL  FLOOD  PROTEC¬ 
TION  PROJECT, FREMONT, OH  (RIPRAP)  WKHOVM 


COOS,  HURON  DIKE  OH  CELL  FILL 


ONLY  LIFT  I  AND  LIFT  lA  MEET 
ACCEPTABLE. 


ONLY  MATERIALS  FROM 
LIFTS  3  AND  5  ACCEPT¬ 

BIG 

ABLE  FOR  USE. 

SSD  FOR  AGGREGATE  IS 

2.56. 

RiP 

SSD  FOR  AGGREGATE  IS 

2.65.  QUARRY  HAS  GRIZ- 

LY  FOR  RIPRAP  PROD. 

PHfl 

REMARKS 


ONLY  NIAGARAN  DOLOMITE  TESTED.  SSD  VARIES  FROM  2.28  TO  2.52,  RETEST¬ 
ING  REQUIRED  PRIOR  TO  APPROVAL  FOR  USE. 


ORLY  THE  THIRD  LIFT  SAMPLED  AND  TESTED{ COLUMBUS  LIMESTONE)  RAIL  FACI- 
TIES  AVAILABLE.  UNIT  WEIGHT  VARIES  FROM  156  TO  171  P.C.F.  IN  THIS  LIFT 
RETESTING  REQUIRED  PRIOR  TO  APPROVAL  FOR  USE. 


RAIL  FACILITIES  AVAILABLE.  ONLY  THE  COLUMBUS  LIMESTONE  SAMPLED  AS  DE-  | 
LAWARE  DOLOMITE  IS  100  THIN  BEDDED  FOR  RIPRAP  PRODUCTION.  SSD  VARIES 
FROM  2.62  TO  2.64.  ICTESTING  REQUIRED  PRIOR  TO  APPROVAL  FOR  USE.  I 


ONLY  LIFT  I  AND  LIFi  I A  MEET  SSD  REQUIREMENTS.  LIFT  D  IS  NOT 
ACCEPTABLE. 


ONLY  MATERIALS  FROM 

BIG  CREEK  FLOOD  CONTROL  PROJECT 

LIFTS  3  AND  5  ACCEPT¬ 
ABLE  FOR  USE. 

CLEVELAND,  OHIO 

SSD  FOR  AGGREGATE  IS 

POSSIBLE  SOURCES 

2.56. 

RIPRAP, BEDDING, GABION  STONE 

SSD  FOR  AGGREGATE  IS 

u  s  ARMY  ENGINEER  DISTRICT,  BUFFALO  '  ' 

2.65.  QUARRY  NAS  GRI!- 

TO  ACCOMPANY  GENERAL  DESIGN  MEMO  1 

LY  FOR  RIPRAP  PROD. 

PHASE  n,  APPENDIX  A,  DAT  E  D :  F  E  BRU  AR  Y  i979 

PLATE  AI8 


I 


LABORATORY  TESl 

‘  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

DECBIBER  1968 

ORD  LAB 

UB  #103/69.6070 

CLEVEUND  DIKED  DISPOSAL  ARU  NO. 2 
CLEVEUND  HARBOR,  ON  (CORE  STONE 
AND  ARMOR  STONE) 

MARCH  1972 

ORD  LAB 

LAB  #103/72.6060 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (CORE,  INTEMEDIATE,  FILTER 
AND  ARMOR  STONE) 

SEPTB4BER  1977 

_ 

ORD  LAB 

LAB  #103/77.6286 

LAKEVieW  PARK  AND  LORAIN  DIKED 
DISPOSAL  ARU 

DATE  USED 


MAY  1978 


1973-1978 


1978-1977 


ORD  lab 

PRESQUE  ISLE  PA  BUCK  REPLENISHMENT 

LAB  #103/78.61  IB 

ARMOR  STONE 

AUGUST  1978 


ORD  LAB 

LAB  #103/78.6288 


CLEVEUND  HARBOR,  OH  WEST  PIER 
REPAIR 


1978 


SERVICE  RECORD 


PROJECT 


EVALUATION 


CLEVEUND  DIKED  DISPOSAL  AREA  NO. 2 

CLEVELAND  HARBOR,  OH  (RIPRAP  SATISFACTORY 

STONE) 


CLEVEUND  DIKED  DISPOSAL  AREA  NO. 

12,  CLEVEUND  HARBOR  OH  (ARMOR,  SATISFACTORY 
UNDERUYER,  CORESTONE  AND  FILTER) 


ALSO  TESTED  FOR  FINE  AND  COARSE 
SPECIFIC  GRAVITY  FOR  FINE  AOGREi 
LEDGE  ROCK  VARIES  FROM  2.62  TO  S 
FACILITIES  AVAILABLE.  FOR  MINUS 
FROM  LIFT  3  ACCEPTABLE  FOR  CONCI 
FOR  ANY  PRODUCT.  WEIGHTED  UNIT  I 


LORAIN  DIKED  DISPOSAL  AREA,  LORAIN 
HARBOR,  OH  (ARMOR,  CORE  AND 
UNDERLAYER  STONE) 

TOO 

URLY  TO  EVALUATE 

CLEVELAND  DIKED  DISPOSAL  ARU  NO. 

K,  CLEVELAND  HARBOR  ON,  CORESTONE 

TOO 

URLY  TO  EVALUATE 

HURON  HARBOR,  1978  DEEPENING. 

SLOPE  PROTECTION  UNDERWATER 

TOO 

URLY  TO  EVALUATE 

ASHTABULA  HARBOR,  1977  DEEPENING 
CONTRACT  AND  BREAKWATER  REPAIR 

TOO  EARLY  TO  EVALUATE 

CATAWEA  ISLAND,  OH  SLOPE  PROTECTION 
RIPRAP,  MAHRESS  AND  FILTER 

TOO  EARLY  TO  EVALUATE 

ERIE  DIKED  DISPOSAL  AREA,  ERIE  HAR¬ 
BOR.  PA;  CORE  STONE,  UNDERLAYER 
STONE  AND  ARMOR  STONE 

TOO  URLY  TO  EVALUATE 

PRESQUE  ISLE,  PA.  BUCK  REPLENISH¬ 
MENT  ARMOR  STONE 

N 

URLY  TO  EVALUATE 

TESTING  NOT  PERFORMED. 


TESTING  HOT  PERFORMED. 


TESTING  NOT  PERFORMED 


TESTING  NOT  PERFORMED 


TESTED  BED  NH-I  (LOW  BENCH,  A\ 
TESTED  FOR  BEDDING) 


CLEVEUND  HARBOR,  ON  WEST  PIER  RE¬ 
PAIR  (ARMOR  STONE  8-16  TON) 


URLY  TO  EVALUATE 


AVG.  SSD  IS  2.55 


RO 


REMARKS 


|ORO 

r: 

EVALUATION 

■ 

SATISFACTORY 

SATI SFACTORY 

■ 

TOO  EARLY  TO  EVALUATE 

n 

TOO  EARLY  TO  EVALUATE 

• 

TOO  EARLY  TO  EVALUATE 

1 

TOO  EARLY  TO  EVALUATE 

■ 

TOO  EARLY  TO  EVALUATE 

■ 

TOO  EARLY  TO  EVALUATE 

lenish- 

.  - 

TOO  EARLY  TO  EVALUATE 

lER  RE- 

TOO  EARLY  TO  EVALUATE 

ALSO  TESTED  FOR  FINE  AND  COARSE  AGGREGATES  FOR  CONCRETE  AND  CELL  f] 
I  SPEC(FIC  ORAViTY  FOR  FINE  AGGREGATE  IS  2.59;  FOR  COARSE  AGGREGATE  3 
LEDGE  ROCK  VARIES  FROM  2.62  TO  2.75.  SELF  UNLOADING  VESSELS  AND  BAI 
FACILITIES  AVAILABLE.  FOR  MINUS  6  INCH  MATERIAL  ONLY  CRUSHED  STONE 
FROM  LIFT  3  ACCEPTABLE  FOR  CONCRETE  AGGREGATE.  LIFT  2  IS  NOT  ACCEPT 
FOR  ANY  PRODUCT.  NEI6MTE0  UNIT  WEIGHT  AVERAGE  IS  158  P.C.F. 


TESTING  NOT  PERFORMED. 


TESTING  NOT  PERFORMED. 


TESTING  NOT  PERFORMED 


TESTING  NOT  PERFORMED 


TESTED  BED  MH-I  (LOW  BENCH,  AVG  SSD  IS  2.52.  MINUS  10  INCH  NATERI 
TESTED  FOR  BEDDING) 


AVG.  SSD  IS  2.55 


BIG  CREEK  FLOOD  CONTROL  PROJE 
CLEVELAND,  OHIO 

POSSIBLE  SOURCES 
RIPRAP,  BEDDIN6.GABI0N  STO 

u  s.  ARMY  ENGINEER  DISTRICT,  BUFFALfll 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO! 
PHASE  n,  APPENDIX  A,  DAT ED : F EBRUA R Y  f 


LABORATORY  TESl 

‘  RECORD  ! 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

OCTOBER  1970 

ORO  LAB 

LAB  6101/71.3200 

FRBfONT,  OHIO  LOCAL  FLOOD  PROTEC¬ 
TION  (RIPRAP) 

SEPTBIBER  1970 

ORD  LAB 

LAB  1101/71. 3I2C 

FRBNNT,  OHIO  LOCAL  FLOOD  PROTEC¬ 
TION  (FINE  AND  COARSE  A00RE8ATES 

FOR  CONCRETE,  ORANULAR  FILL,  BASE 

DATE  USED 


DECEMBER  1968 


OCTOBER  1967 


ORO  LAB 

UB  ifil0d/69.607C 


CLEVELAND  DIKED  DISPOSAL  NO.  2 


CLEVELAND  PILOT  STUDY  DISPOSAL 
AREA  (RIPRAP) 


SERVICE  RECORD 


PROJECT 


FftBIONT,  OHIO  LOCAL  FLOOD  PROTEC¬ 
TION  (RIPRAP) 


FREMONT,  OHIO  LOCAL  FLOOD  PROTEC¬ 
TION  PROJECT  (CONCRETE  FLOOD 
WALLS) . 


EVALUATION 


EARLY  TO  EVALUATE 


TOO  EARLY  TO  EVALUATE 


AVERAGE  WEIGHT  IS  16$  P.C.F.  Rl 
PABLE  OF  PROOUCIN6  ALL  SIZES;  M 
FROM  NORMAL  PRODUCTION  BLASTING. 


SPECIFIC  GRAVITY  FOR  FINE  AGGREI 
FROM  3.03  TO  3.30.  ALL  STONE  SI 

approval. 


EVALUATION 


EARLY  TO  EVALUATE 


EARLY  TO  EVALUATE 


AVERAGE  WEIGHT  IS  165  P.C.F.  RAIL  FACILITIES  AVAILABLE.  QUARRY  CA¬ 
PABLE  OF  PROOUCINQ  ALL  SIZES;  HOWEVER,  18"  RIPRAP  WOULD  BE  OVERSIZE 
FROM  NORMAL  PRODUCTION  BLASTING. 


SPECIFIC  GRAVITY  FOR  FINE  AGGREGATE  VARIES  FROM  2.68  TO  2.70  FM  VARIj 
FROM  3.03  TO  3.30.  ALL  STONE  SIZES  WILL  REQUIRE  RETESTING  PRIOR  TO 
APPROVAL. 


BIG  CREEK  FLOOD  CONTROL  PROJEI 
CLEVELAND,  OHIO 


POSSIBLE  SOURCES 
RIPRAP,  BEDDING, GABION  STO 


u  s. ARMY  ENGINEER  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 


I 


PHASEH,  APPENDIX  A,  DATE  D  F  E  BRUA  R  Y  I 


PLAT 


SOURCE 

ROCK  TYPE 

BASIC  INDUSTRIES  CO. 

QUARRY  AT  MAPLE  GROVE,  OH 

OFFICE  AT  MAPLE  GROVE,  OH 

NIAGARAN  DOLOMITE 

RADIAL 

DISTANCE 


CLEVELAND  BUILDERS  SUPPLY  (READY  MIX 
PLANT)  STOCKPILES  AT  CLEVELAND,  OH 
OFFICE  AT  CLEVELAND,  OH 


C.A.-L  ICAS  AND  AMHE^ST-I 

BilRi  OOLOMlfE  F.A.  -  C.A.  AND  F.A. 

LAKE  SAND 


C.A.  AND  F.A. 


10  Ml. 


C.A.  AND  F.A. 


ERIE  SAND  AND  GRAVEL  CO. 

STOCKPILE  AT  LORAIN,  OH 

OFFICE  AT  ERIE,  PA 

LAKE  SAND 

ERIE  SAND  AND  GRAVEL  CO. 

STOCKPILE  at  SANDUSKY,  OH 

OFFICE  AT  ERIE.  PA. 

LAKE  SAND 

GOTTRON  BROS. 

QUAR^'Y  AT  FREMONT,  OH 

OFFICE  AT  FREWCM  ,  OH 


MONROE  DOLOMITE  AND 
NIA6ARAN  DOLOMITE 


I 

■ 

I 

■ 


L 

.ABORATORY  TESl 

■  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

OCTOBER  1970 

ORD  LAB 

LAB  j|>IOI/7l.3l2C 

FRBNMT  FLOOD  CONTROL  PROJECT, 
SANDUSKY  RIVER 

SEPTEMBER  1976 

ORD  LAB 

LAB  Ii<l0i/76T.S06B 

CONFINED  DIKED  DISPOSAL  AREA, 

LORAIN  HARBOR,  OH 

FEBRUARY  1977 

ORD  LAB 

LAB  IIOi/77.3IOB 

CONFINED  DIKED  DISPOSAL  AREA, 

LORAIN  HARBOR,  OH 

DATE  USED 


JANUARY  1977 

ORD  LAB 

LAB  #101/77.3128 

CONFINED  DIKED  DISPOSAL  AREA, 
CLEVELAND,  OH  DIKE  18  (DOAN'S 

BROOK  CULVERT) 

1978 

MARCH  1978 

ORD  LAB 

LAB  #101/78.3108 

CONFINED  DIKED  DISPOSAL  AREA, 
CLEVELAND  DIKE  18  (DOAN'S  BROOK 
CULVERT) 

1978 

1 

-  4 

JULY  1978 

ORD  LAB 

LAB  #101/78.3198 

CLEVELAND  HARBOR,  OH 

WEST  PIER  REPAIR 

1 

1978 

JULY  1973 

ORD  LAB 

LAB  #I0I/78.30SC 

VERMILION  HAR80R,  OH  DETACHED 
8REAKWALL  (CONCRETE  CAP) 

JULY  1975 

ORO  LAB 

LAB  #101/76.3028 

CONFINED  DREDOE  SPOIL  DISPOSAL 

DIKE  AT  HURON  (CONCRETE  AQQREOATE) 

AUeUST  1970 


ORD  LAB 

LAB  #IOlAn.8i2C 


LOCAL  FLOOD  PROTECTION  SANDUSKY 
RIVER,  FRB40NT,  ON 


1970.1072 


I 

I 

I 

I 

I 

■ 


VEmiLION  HARBOR,  ON,  DETACHED 
BREAKWALL  (CONCRETE  CAP) 


EARLY  TO  EVALUATE 


SSD  FOR  FA  IS  2.59;  FM  tS  2.98  »N( 


DOAN’S  BROOK  CULVERT,  DIKE  18 

TOO  EARLY  TO  EVALUATE 

DOAN’S  BROOK  CULVERT,  DIKE  14 

TOO  EARLY  TO  EVALUATE 

aEVELANO  HARBOR,  ON 

WEST  PIER,  REPAIR 

TOO  EA^LY  TO  EVALUATE 

FA  IS  FROM  ERIE  SAND  AN»  GRAVEL 
LOW  ALKALI  CBIEMT  IS  REQUIRED. 


CA  IS  FROM  STANDARD  SLAG  CO. 


ERIE  SAND  AND  GRAVEL  CO.;  UKE 
SLAG  CO.:  SSD  IS  2.56. 


SPECIFIC  GRAVITY  IS  2.63.  LOW 


FINE  AGGREGATES  WILL  REQUIRE 


LOCAL  aooe  protection  SANDUSKY 

SATISFACTORY 

SSD  VARIES  FROM  2.58 

TO  2.67.  RCTESTING 

RIVER,  FRBNMT,  OH 

REQUIRED  PRIOR  TO  USE. 

EVA  .UhTjON 


TOO  EARLY  TO  EVALUATE 


II 


EARLY  TO  EVALUATE 


TOO  EA.LY  TO  EVALUATE 


SATJ8FACTORY 


Py  IS  2.81.  MARUFACTVED  SAND 


SSD  FOR  FA  IS  2.65;  Ft4  IS  2.63  MANUFACTURED  SAND 


SSD  FOR  FA  IS  2.S9;  FM  IS  2.96  MANUFACTURED  SAND 


FA  IS  FROM  ERIE  SAND  AND  GRAVEL  (LAKE  SAND:  SSD  IS  2.63  TM  IS  2.62) 
LOV^  ALKALI  CB4ENT  IS  REQUIRED. 


CA  IS  FROM  STANDARD  SLAG  CO.;  MARBLEHEAD,  OH  SSD  IS  2.55. 


ERIE  SAND  AND  GRAVEL  CO.;  UKE  SAND  SSD  IS  2.63,  FM  13  2.66,  STANDARD 
slag  CO.:  SSD  IS  2.56. 


SPECIFIC  GRAVITY  IS  2.63.  LOW  ALKALI  COtENT  REQUIRED  FOR  CONCRETE. 


FINE  AGGREGATES  WILL  REQUIRE  TESTING  PRIOR  TO  APPROVAL. 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

POSSIBLE  SOURCES  FOR  COARSE 
AND  FINE  AGGREGATES 
FOR  CONCRETE 

U  S  ARMY  ENGINEER  DISTRICT,  BUFFALO 
■^0  ACCOMPANY  general  DESIGN  MEMO 
PHASE  n,  APPENDIX  A,  D  AT  E  0  ;  F  E  BRUA  R  Y  1979 


SSD  VARIES  FROM  2.58 
TO  2.67.  RETESTING 
REQUIRED  PRIOR  TO  USE. 


SOURCE 


ROCK  TYPE 


PROPOSED  USE 


RADIAL 

DISTANCE 


E.  KRAEMER  AND  SON,  INC. 

QUARRY  AT  CLAY  CENTER,  OHIO 

OFFICE  AT  CLAY  CENTER,  OHIO 

NIAGARAN  DOLOMITE 

MENTOR  CARTAGE  CO. 

STOCKPILE  AT  LORAIN,  OHIO 

OFFICE  AT  LORAIN,  OHIO 

LAKE  SAND 

SANDUSKY  CRUSHED  STONE  CO. 

QUARRY  AT  PARKERTOWN,  OHIO 

OFflSE  Ar  PAr^KERFOWN.  OHIO  . 

DELAWARE  DOLOMITE  AND 
COLUMBUS  LIMESTONE 

R.W.  SIDLEY 

PIT  AT  THOMPSONVILLE,  OHIO 

SHARON  CONGLOMERATE 

OFFICE  AT  PAINSVILLE,  OHIO 

1 

STANDARD  SLAG  CO. 

QUARRY  AT  MARBLEHEAD,  OH 
OFFICE  AT  MARBLEHEAD,  OH 


LUCAS  AND  AMHERSTBURG 
DOLOMITE 


WAGNER  QUARRIES 

QUARRY  AT  SANDUSKY,  OH 

COLUMBUS  LIMESTONE 

C.A.  AND  F.A. 

5N  Ml. 

OFFICE  AT  SANDUSKY,  OH 

1 

LABORATORY  TEST  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

DATE  US^ 

MARCH  1972 

ORO  LAB 

CONFINED  DREDGE  SPOIL  DISPOSAL 

LAB  # 103/72. 606C 

PROGRAM  (ARMOR  STONE) 

UNKNOMI 

AUGUST  1965 

ORO  UB 

LAB  #101/66.3040 

LORAIN  HARBOR,  OHIO  BREAKWALL 

MARCH  1972 

ORD  LAB 

LAB  #103/72.6060 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (FINE  AND  COARSE  AGGREGATES 

FOR  CONCRETE,  CELL  FILL  AND  RIPRAP) 

FEBRUARY  1977 

ORD  LAB 

LAB  /flQll77.3lOB 

CONFINED  DREDGE  SPOIL  DISPOSAL  DIKE 
AT  LORAIN  (CONCRETE  AGGREGATE) 

JULY  1971* 

HERRON  TESTING  LABS. 

LAB  #H  15707 

SIOLEY  PRECAST  OFFICE 

NOVEMBER  I97>* 

ORO  LAB 

LAB  #103/75.6108 

CONFINED  DREDGE  SPOIL  DISPOSAL 

DIKE  AT  LORAIN  (CONCRETE  AGGREGATE) 

MARCH  1978 

ORO  LAB 

LAB  #101/78.3106 

CONFINED  DREDGE  SPOIL  DISPOSAL 

DIKE  AT  CLEVaAND,  OH  (DOAN'S 

BROOK  CULVERT) 

JULY  1978 

ORD  LAB 

LAB  #101/76.3196 

CLEVELAND  HARBOR,  OH  WEST  PIER 
REPAIR 

AUGUST  1965 

ORD  LAB 

LAB  II0I/66.304C 

LORAIN  HARBOR,  OH,  COARSE  AGGRE¬ 
GATE  FOR  CONCRETE 

APRIL  1972 

ORD  LAB 

LAB  #103/72. 606C 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (FINE  AND  COARSE  AGGREGATES 

FOR  CONCRETE,  CELL  FILL,  GRANULAR 

FILL  AND  RIPRAP) 

_ i _ 1 _ 

SERVICE  RECORD 


PROJECT 


EVALUATION 


UNIT  WEIGHT  VARIES  FROM  167  P. 
AVAILABLE.  COARSE  AGGREGATE  R| 
TO  APPROVAL. 


UNKNOWN 

- -  .  ...  .  —  -  -  ■  - 

UNKNOWN 

SANDUSKY  RIVER  LOCAL  FLOOD  PROTEC¬ 
TION  PROJECT,  FREMONT  OH  (RIPRAP) 

SATISFACTORY 

UNKNOWN 

UNKNOWN 

UNKNOVM 

UNKNOWN 

UNKNOWN 

UNKNOWN 

DOAN'S  BROOK  CULVERT  (DIKE  14) 

TOO  EARLY  TO  EVALUATE 

1 

CLEVELAND  HARBOR,  OH  WEST  PIER 
REPAIR 

[ 

TOO  EARLY  TO  EVALUATE 

LORAIN  BREAKWATER,  LORAIN,  OH 
CONCRETE  CAP 

SATISFACTORY 

UNKNOKM 

UNKNOWN 

RETESTING  IS  REQUIRED  PRIOR  TO 


ONLY  MATERIAL  IN  LIFTS  3  AND  5 
162.2  TO  169.7  P.C.F.  SPECIFIi 
FOR  COARSE  AGGREGATES  2.65:  RA 


SPECIFIC  GRAVITY  IS  2.62. 


SPECIFIC  GRAVITY  IS  2.60. 


SSD  IS  2.55. 


SSO  IS  2.56 


SSD  IS  2.70 


SSD  FOR  F.A.  IS  2.63. 
SSO  FOR  C.A.  IS  2.69. 


REMARKS 


UNIT  WEIGHT  VARIES  FROM  167  P.C.F.  TO  169  P.C.F.  RAIL  FACILITIES 
AVAILABLE.  COARSE  AGGREGATE  FOR  CONCRETE  WILL  REQUIRE  TESTING  PRIOR 
TO  APPROVAL. 


RETESTING  IS  REQUIRED  PRIOR  TO  APPROVAL  FOR  USE. 


ONLY  MATERIAL  IN  LIFTS  3  AND  5  IS  ACCEPTABLE.  UNIT  WEIGHT  VARIES  FROM 
162.2  TO  169.7  P.C.F.  SPECIFIC  GRAVITY  FOR  FINE  AGGREGATES  IS  2.62; 
FOR  COARSE  AGGREGATES  2.65:  RAIL  FACILITIES  AVAILABLE. 


SPECIFIC  GRAVITY  IS  2.62. 


SPECIFIC  GRAVITY  IS  2.60. 


SSD  FOR  F.A.  IS  2.63. 
SSD  FOR  C.A.  IS  2.69. 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND, OHIO 

POSSIBLE  SOURCES  FOR  COARSE 
AND  FINE  AGGREGATES 
FOR  CONCRETE  u' 

us  ARMY  ENGINEER  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 
phase  n,  APPENDIX  A,0ATED;FEBRUARYI979 


PLATE  A22 


POSSIBLE  SOURCES  OF  COARSE  AND  FINE  AGGREGATE! 


SOURCE 

ROCK  TYPE 

PROPOSED  USE 

RADIAL; 

DISTANCI 

_ -J 

WAGNER  QUARRIES 

■HU 

QUARRY  AT  SANDUSKY,  OH 

COLUMBUS  LIMESTONE 

C.A.  AND  F.A. 

OFFICE  AT  SANDUSKY,  OH 

■H 

QUARRY  AT  WOODVILLE,  OH 


NIA6ARAN  DOLOMITE 


C.A.  AND  F.A. 


81  Ml. 


OFFICE  AT  WOODVILLE,  OH 


SOURCE  OF  LEVEE  EMBANKMENT  MATERIAL! 


LABORATORY  TEST  RECORD 


I 

I 


DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

AUQUST  1973 

ORD  LAB 

UB  #I0I/7N.305C 

VERMILION  HARBOR,  OH,  COARSE  AQ6- 
RE6ATE  FOR  CONCRETE 

SEPTB4BER  1975 

ORD  LAB 

LAB  #101 /76.302b 

CONFINED  DREDGE  SPOIL  DISPOSAL  DIKI 
AT  HURON,  OH  (CONCRETE  AGGREGATE) 

SEPTEMBER  1970 

ORD  LAB 

LAB  #101/71. 3I2C 

FREMONT,  OH  LOCAL  FLOOD  PROTECTION 
(FINE  AND  COARSE  AGGREGATE) 

DATE  USED 


I 

I 


OCTOBER  1978 


ORO  LAB 

LAB  #102/79. 502B 


BIQ  CREEK  FLOOD  CONTROL  PROJECT 


SERVICE  RECORD 


PROJECT 


EVALUATION 


VERMILION  BREAKWATER,  VERMILION  TOO  EARLY  TO  EVALUATE 
OH,  CONCRETE  CAP 


FLOOD  WALLS  AT  FREMONT,  OH  (FA  SATISFACTORY 
ONLY  IN  CONCRETE) 


SPECIFIC  GRAVITY  FOR  COARSE  AQfi 


SSO  FOR  FA  VARIES  FROM  2.68  TO 
3.30.  RETESTING  OF  BOTH  CA  AND 


1 

^ — 

REMARKS 

n 

SPECIFIC  GRAVITY  FOR  COARSE  AGGREGATE  IS  2.68.  . 

■ 

SSO  FOR  FA  VARIES  FROM  2.68  rn  2.70.  FM  FOR  FA  VARIES  FROM  3.03  TO 

3.30.  RETESTING  OF  BOTH  CA  AND  FA  ^:EguUEO  fRIOR  TO  APPROVAL. 

r 

PRELIMINARY  HAND  AUGERS  ONLY,  DPT' 11  SUBSURFACE  EXPLORATIONS  TO  BE 
INCLUDED  IN  PLANS  AND  SPECS. 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

POSSIBLE  SOURCES  FOR  COARSE 
AND  FINE  AGGREGATES  FOR 
CONCRETE  AND  LEVEE  ,  , 
EMBANKMENT  MATERIAL  Ll 

us  ARVY  ENGINEER  DISTRICT,  BUEFALO  / 

TO  ACCOMPANY  GENERAL  DESIGN  MEMO  / 
PHASEE,  APPE NDIX  A  ,  DATED  FEBRUARY  19T9 

SOURCE 


FORMATION  PROPOSED  USE  LAB  NO. 


BASIC  INDUSTRIES  CO. 

?  HARRY  AT  MAPLE  DROVE,  OH 
FFICE  AT  MAPLE  GROVE,  OH 


INIAQARAN  DOLOMITE 


IFIRE  AGGREGATE 


ORD,  DOLOMITE  -  N 

101/71. 3I2C  POROUS,  Llli 

PYRITE  IN  NH 


SUMMARY  SHEET  FOR  LABORATORY 


PETROGRAPHIC 

ANALYSI S 

DOLOMITE  -  MODERATaY  HARD,  SUGARY-TEXTURED.  FINE  TO  MEDIUM  GRAINED.  ] 

POROUS,  LIGHT  GRAY  TO  YaLOWISH  BROWN. 
PYRITE  IN  MINUS. P30  SIEVE  SIZES. 

TRACE  OF  WaTNERED  DOLOMITE  AND 

TEST  RESUl 

t 


ABS.  MgS04 


-  MODERATELY  HARD,  SUGARY-TEXTURED,  DENSE  (96%  DOLOMITE,  5% 

2.65 

2.76% 

SI. 9% 

DOLOMITE  -  HARD,  DENSE  TO  FINaV  CRYSTALLINE  TO  MODERATELY  POROUS,  MHITE  t 
WITH  PALE  ORANOE  AMO  LIQHT  GRAY  GRAINS,  CRYSTAL  FRAGMENTS  OF  DOLOMITE  AN0( 
and  CALCITE.  \ 


■ 


«.76% 


DOLOMITE  -  MODERATELY  HARD,  FINE  TO  MEDIUM-GRAINED,  SUGARY-TEXTURED. 
POROUS  AMD  ADSORBENT,  RUBBLY,  BRECCIA-LIKE  STRUCTURE.  PALE  OLIVE  GRAY 
MITH  MEDIUM  GRAY  MOTTLING. 

DOLOMITE  (KLINTITE)  -  WBSLV  r[rru^€  WITH  APPEARANCE  OF  BRECCIA  WITH 
LITTL 


FINE  aggregate  -  ALMOST  ENTIRELY  HARD,  TOUGH,  UNWEATHERED  GRAINS  OF 
DOLOMITE 


2.  SB  TO  1.71  >  TO 
2.66  I.BS% 


2.71  l.2B^  I  16.6% 


COARSE  aggregate  -  AIMOST  ENTIRELY  MODERATaY  HARD,  TOUGH,  POROUS  PARTI-  2.63  2.16% 

CLES  OF  DOLOMITE. 


DOLOMITE  -  MASSIVE,  MODERATaY  HARD,  SUGARY  TEXTURED,  POROUS  LENSES, 
T.606B  TRACES  OF  PYRITE,  SOME  INTERNAL  FRACTURES  FROM  OOLOMlTIZATiON.  TIGHT 
STYLOLITES,  NON  WEATHERED.  VERY  LIGHT  GRAY.  , 


2.S0  TO  O.Bn<  TO 
2.69  1.73% 


MARTZ  WITH  SANDSTONE  AND  SILTSTONE  -  63%;  IGNEOUS  -  9%^  LIMESTONE-  B%;  Z.6S 
Chert  -I0%;  soft  limestone,  sandstone  and  SILTSTONE  -  9%;  soft  SHALE  -  7% 


UKE  SAND:  QUARTZ  -  B7%;  LIMESTONE  AND  DOLOMITE  -  7%;  SANDSTONE  AND  SILT-  7  63 
STONE  -  22%;  IGNEOUS  AND  METAMORPHIC  -  6%;  CHERT  -  6%;  WEATHERED  ROCK  i 
FRAGMENTS  -  1%;  SHALE  -  10%;  SHELLS  -  1%. 


i.SlOB 


CRUSHED  STONE:  SANDY  DOLOMITE  -  12%:  BANDED  DOLOMITE  -  B%;  SHALY  -  DOLO¬ 
MITE  -  6%;  aLC  DOLOMITE  -  10%;  DOLOMITE  -  61%;  DOLOMITIC  LIMESTONE  -  7%. 

2.55 

S.7% 

Sl.1% 

CLAY  LUMPS |WET-0RY(80  CYCLES)|fREEZE-THAW(35CYCLES) 


9UITE  1 


NO  EFFECT 

' 

HO  EFFECT 

RESISTANT  TO  NEATHERING  BUT  EASILY  BROKEN 

FAIR  QUALITY.  LON  ALKALI  CB4EMT  REQUIRED.  (LAKE  ERIE  SAND) 


UKE  SAND  FROM  ERIE  SAND  AND  GRAVEL,  CLEVELAND,  OH.  CRUSHED 
STtME  FROM  STANDARD  SLAG  QUARRY,  MARBLEHEAD  ON 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND, OHIO 

SUMMARY  SHEET 
LABORATORY  TEST  RESULTS 


u  s  ARMY  ENGINEER  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO  / 
PHASE  n,  APPENDIX  A,  DA  TED. FEBRUARY  197  9 


PLATE  A24 


SOURCE 


FORMATION 


PROPOSED  USE  LAB.NO. 


ERIE  BLACKTOP  INC. 
QUARRY  AT  CASTALIA,  OH 


ERIE  sand  AND  GRAVEL  COV 
STOCKPILES  AT  CLEVELAND,  OH 


ERIE  SAnIT  and  gravel  CO. 
STOCKPILES  AT  LORAIN,  OH 


ERIE  SANO  ANO  GRAVEL  CO. 
STOCKPILES  AT  SANDUSKY,  OH 


FRANCE  STONE  CO. 

QUARRY  AT  BELLEVUE,  OH 


COLUMBUS  LIMESTONE 


12  AND  IB  INCH  RIPRAP 
BEDDING  and  GABION  STONE 


ORO, 

101/71. 320c 


ooLONiTic  y 

FINE  grain! 


12  AND  IB  INCH  FIPRAP 
j  BEDDING  ANO  GABION  STONE 


LAKE  SAND 


LAKE  SAND 


LAKE  SANO 


COLUMBUS  LIMESTONE 
LUCAS  DOLOMITE 


ORO, 

101/71. S20C 


CRUSHED  ST 


12  AND  IB  inch  riprap 
BEDDING  AND  GABION  STONE 


ORD 

103/77.601 B 


DOLOMITE 

HARD 

FINELY 


ITE  Li 

TO  lUl 
Y  GRAl 


FINE  AGGREGATE 


ORD 

I0I/7B.3I0B 


FINE  aggregate 


?§?/76. 


302B 


fUARTZ  -  : 
GMEOUS  A| 

FRAGMENTS 


FINE  AGGREGATE 


ORD 

I0I/76.302B 


QUARTZ  -  : 
IGNEOUS  Al 

FRAGMENTS 


COARSE  aggregate 


ORD 

i03/72.606C 


DOLOMITE - 


COARSE  aggregate 


ORD, 

I03/72.606C 


DOLOMITE  ■ 
ABSORBENT, 
BROMN 


DQJMITL^ 

AB^ENTJ 


COARSE  AGGREGATE 


ORD, 

I03/72.606C 


DOLOMITE  < 
ABSORBENT. 


12  AND  IB  INCH  RIPRAP 
BEDDING  AND  GABION  STONE 


?8S/77  .60  IB 


SUMMARY  SHEET  FOR  LABORATORY 


PETROGRAPHIC  ANALYSIS 


SRGRAV. 


TEST  RESULT 


DOLOMITIC  LIMESTONE:  MODERATELY  HARD  TO  HARO,  TOUGH  WITH  BLOCKY  FRACTURE,  2.6B 
FINE  GRAINED  TO  DENSE,  MEDIUM  OLIVE  GRAY. 


CRUSHED  STONE:  DOLOMITIC  LIMESTONE  -  03%;  LIMESTONE  -  37^. 


I.O«K  25.  SK 


DOLOMITE  LIMESTONE  AND  DOLOMITE  :  LAMINATED  TO  THICK  BEDDED:  MODERATELY  2.M  TO  0.  Hi  TO 

il  HARD  TO  HARD,  TRACES  OF  PYRIH  AND  DISSEMINATED  CLAY  THROUWOUT;  VERY  2.78  I.OOjt 

FINELY  GRAINED,  YELLOWISH  BROMN. 


fUARH  •  SOi;  LIMESTONE  AND  DOLOSTONE  -  lOt;  SANDSTONE^ AND  SILTSTDNE  -  SNil  2.63  O.B»i  IB.li 
GNEOUS  AND  MCTANORPHIC  ROCK  FRAGMENTS  •  6%;  CHERT  -  Si,  WEATNERED  ROCK 
FRAGMENTS  -  3i:  SHALE  •  li;  MUSSEL  SHELLS  -  2%. 


QUARTZ  -  33i;  LIMESTONE  AND  DOLOSTONE  -  25i;  SANDSTONE  AND  SILTSTDNE  -  H 
IGNEOUS  AND  METAMORPHIC  ROCK  FRAGMENTS  -  9i;  CHERT  >  Hi:  WEATHERED  ROCK 
FRAGMENTS  -  7i;  SHALE  -  2i;  COAL  -  li;  MOLLUSK  SH^LS  -  H. 


DOLOMITE-87  i;  SANDY  DOLOMITE  -  I2i;  LAMINATED  DOLOMrE  -  li. 


DOLOMITE  -  HARD,  VERY  FINE-GRAINED.  VERY  EVEN-TEXTURED.  MICROPOROUS, 
ABSORBENT,  SUB-CONCHO  I  DAL  TO  SUB  BLOCKY  FRACTURE,  MODERATELY  vaLOWiSH 
BROWN 


BSORDENT,  IRREGULAR  FRACTURE,  MODERATELY  YELLOWISH  BROWN 

DOLOMITE  -  MOOERATaV  HARD,  FINE-GRAINED,  BANDED,  MICROPOROUS  TO  POROUS, 
ABSORBENT,  IRREGULAR  FRACTURE,  MODERATE  YEUDWISN  BROWN. 


VARIETY  OF  DOLOMITES:  SANDY  CALaRGOUS  DOLO^CALC.  DOLO.:  CNERTY  DOLO.; 
IB  SANDY  DOLO.;  LANINATb  DOLO.;  DOLOMITE  AND  d6l0MITIC  LIMIsTONE.  QUARRY 
LIFT  ZONED  INTO  II  BEOS;  23  SAMaES. 


REMAf 


CLAY  LUMPS  WET-DRY(80  CYCLES)  FRE£ZE-THAW{35  CYCLES) 


LED8E  ROCK. 


CRUSHED  STONE 


SELECTIVE  0UARRYIN8 
TESTED.  URfER  BED  ( 


REQUIRED.  I 
ST)  NOT  AC^ 


SEE  RESULTS  FROM  CLEVELAND  BUI 


DUE  TO  HIM  CHERT  CONTENT  THE 

RLCOMMLHDEO. 


DUE  TO  HI  BN  CHERT  CONTQIT  THE 
RECOIMENDED. 


3/4  TO  f  I /R  INCH  ABBREBATE 


REMARKS 


ET-DRY(80  CYCLES)  FREEZE-THAW(35  CYCLES) 


NO  EFFECT 

ID  EFFECT 

CRACKING  AMD  BREAKING  OOMM  OF,. 
SPECIMEN  ON  ONE  SURFACE  INTO  1* 
ANGULAR  PARTICLES. 

SURFACE  SPALLING 

PARTIAL  OPENING  OF  A  TNIN  SNALY 
BEDDING  SEAM. 

LOSS  RANGES  FROM  0.07*  TO  2.57* 

CMJSMED  STONE 


SELECTIVE  QUARRY  I  NO  REQUIRED.  EI8HT  LEME  ROCK  SANFLES 
TESTED.  UPPER  BED  (5f)  NQT  ACCEPTABLE  FOR  USE. 


SEE  RESULTS  FROM  CLEVELAND  BUILDERS  SUPPLY.CORO  1C  I  '78 . 3  IOb] 


DUE  TO  HIGH  CNERT  CONTENT  TME  USE  OF  LON  ALKALI  CBtENT  IS 

RECOMMENDED. 


DUE  TO  HIGH  CNERT  CONTENT  THE  USE  OF  LON  ALKALI  CB4ENT  18 
RECOMMENDED. 


3/4  TO  I  1/2  INCH  AGGREGATE 


LEDGE  HO.  5  LON  SPECIFIC  GRAVITY  (2.22)  NOT  ACCEPTABLE  FOR 
RIPRAP. 


i3  jjii 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

SUMMARY  SHEET 
LABORATORY  TEST  RESULTS 

U  S. ARMY  ENGINEER  DISTRICT,  BUFFALO  . 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 
PHASE  n,  APPE  N  DIX  A,  DATED  FEBRUARY  1979  . 


PLATE  A25 


) 


T 


SUMMARY  SHEET  FOR  LABORATORY 


PETROGRAPHIC  ANALYSIS 


DOLOMITE  -  MODERATELY  HARD,  FINE  -  BRAINED,  EVEN-TEXTURED, 
ABSORBENT,  SUB-BLOCKY  FRACTURE,  YELLOWISH  ORAY 


DOIOMITE  .-JIOOERATCLy  JUROr^ FINi-BRAiNBD,  EYtM-TmTURED,  MICROROROUl 
absorbent,  TI6HT  PAPER-THIN,  8HALY  BEDDING  PLANES.  BLOCKY  FRACTURE,  PALE 
YELLOWISH  BROWN. 


SPGRAV. 

ABS. 

2.6 

3.62^ 

TEST  RESULT 


MQSO4 


appearance  BUT  VERY  MICROPOROUS,  ABSORBENT,  CHERT  NODULES,  BLOCKY  FRAC¬ 
TURE,  PALE  YELLOWISH  BROWN. 


DOLOMITE  -  MODERATELY  HARD,  FINE-GRAINED,  EVEN-TEXTURED,  DENSE  TO  MACRO-  2.46 
POROUS,  CLOSELY  SPACED,  PAPER  THIN  CARBONACEOUS  SEAMS,  PETROLIFEROUS 
ODOR,  GRAYISH  ORANGE. 


DOLOMITIC  LIMESTONE  -  HARO,  FINE  TO  MEDIUM-GRAINED,  MODERATELY  DOLOMITIC,  2.75 
UNSORTEO  DOLOMITE  RHOMBS  ANDFOSSIL  DETRITUS  IN  A  CALCEROUS  MIX,  GRAYISH 
ORANGE. 


DOLOMITIC  LIMESTONE  -  96X, LIMESTONE  -  3"',  SANDY  DOLOMITIC  LIMESTONE  -  IK, 
WEATHERED  DOLOMITIC  LIMESTONE  -  l|i. 


MONROE  DOLOMITE  -  HARO,  FINE-GRAINED,  DENSE  WITH  MICROPORES,  PAPER-THIN,  2.67 
SHALY,  INTERNAL  PARTINGS,  BLOCKY  FRACTURE,  PALE  YELLOWISH  BROWN. 


NIAGARAN  dolomite  -  HARO,  FINE  TO  MEDIUM-GRAINED,  POROUS  TO  VUOOY,  SUGARY 
II2C  TEXTURED,  IRREGULAR  FRACTURE,  MOTTLED  LIGHT  TO  MEDIUM  GRAY. 


DOLOMITE  -  100^ 


DOLOMITE  -  MODERATELY  HARD  TO  HARD,  FINE  TO  MEDIUM-GRAINED,  MEGAPOROUS  TO  2.66  TO 
I06C  VUGGY,  BRECCIATED  APPEARANCE,  YELLOWISH  GRAY  WITH  MEDIUM  TO  LIGHT  MEDIUM  2.72 

GRAY  MOTTLING. 


I 


DOLOMITE  -  HARO,  FINE-GRAINED,  VUGGY,  POROUS,  VUGS  FILLED  WITH  CALCITE 
VERY  LIGHT  ORAY,  MOHLED. 


DOLOMITE  -  MODERATELY  HARD,  DENSE  TO  MEDIUM  GRAINED,  POROUS  AND  ABSORBENT  2.50 
laiB  CHALKY  AND  WITH  FRACTURE  SYSTEMS,  BLOCKY  FRACTURE,  VERY  LIGHT  GRAY. 

9- 


RY  TESTING 


CLAY  LUMPS  WET-DRY(80  CYCL  ES)  FREEZE-THAW(  35  CYCLES) 


NO  EFFECT 


SOME  SURFACE  SPALLIHO  OVER 
ENTIRE  SURFACE. 


FIVE  SAMPLES 
AND  ABSORPTU 


OPENi'^G  OF  VlKY  thin 
SHALY  BEDDING  SEAM. 


N^f  TfJTET 

material  from  middle  BENCH,  NORTH  FACE  NOT  ACCEPTABLE 
(REEF  ROCK) 


,  ji5f  fCiTW  - - 

I  MATERIAL  FROM  MIDDLE  •ENCN,  NORTH  FACE  NOT  ACCEFTAILE 
I  (REEF  ROCR) 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND, OHIO 

SUMMARY  SHEET 
LABORATORY  TEST  RESULTS 

u  s,  ARMY  ENGINEER  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 
PHASE  H.  APPENDIX  A,  DAT  ED.  FEBRUARY  1979 


PLATE  A 


SOURCE 


FORMATION 


PROPOSED  USE  LAB.NO. 


MENTOR  CARTA6E  CO. 
STOCKPILE  AT  LORAIN,  OH 


LAKE  SAND 


FINE  AQQREOATE 


ORD  FINE  AflOREII 

I0I/«6.30«C  IflNEOUS  ROCI 


L 


NATIONAL  LIME  AND  STONE  CO. 
QUARRY  AT  CAREY,  OH 


NIAQARAN  DOLOMITE 


12  AND  18  INCH  RIPRAP 
BEDDING  AND  GABION  STONE 


ORD 

I03/73.606C 


DOLOMITE  -  M 
ABSORBENT.  I 
Wt  W  SOME  LI 


NATIONAL  LIME  AND  STONE  COMPANY 
quarry  at  MARION,  OH 


COLUMBUS  LIMESTONE 


NATIONAL  LIME  AND  STONE  COMPANY 
quarry  at  SPORE,  OH 


COLUMBUS  LIMESTONE 


12  AND  18  inch  riprap. 
BEDDING  AND  GABION  STONE. 


12  AND  18  INCH  RIPRAP, 
BEDDIHO  AMO  OABIOM  STONE 


ORD 

I03/7S.606C 

DOLOMITE  -  i 
ABSORBENT,  | 

YELLOWISH 

.  .  •  J 

DOLOMITE  -  ij 
MODERATE  Ad 

ORD 

dolomitic  l] 

I03/73.B06C 

ROUS,  SUB-li 

ORD 

DOLOMITE  - ^ 

1 03/73.  BOOC 

ABSORBENT,  \ 

DOLOMITE  -  M 
ABSORBENT,  I 


FRACTURE,  H 


SUMMARY  SHEET  FOR  LABORATOF 


B.NO. 


PETROGRAPHIC  ANALYSIS 


SPGRAV. 


I 


FINE  AaeRESATE  -  DENSE  NANO  NNAINS  OF  QUARn.  guART2ITE,  LIMESTONE, 
.SONC  lONEOUS  ROCK  -  87^;  CHERT  -  6%;  SHALE  -  Vh  HEATHERED  ORAINS  -  9%. 


DOLOMITE  -  MODERATELY  HARD,  MEDIUM  -  ORAINED,  SUOARY  -  TEXTURED,  POROUS, 

rs.soec  adsorbent,  irreoular  to  sub  blocky  fracture,  very  pale  yeuowisn  bray 

WITH  SOME  LIQHT  OLIVE  GRAY  MOTTLING. 

DOLOMITE  -  MODERATaY  HARO,  FINE  -  ORAINED,  SUOARY  •  TEXTURED,  POROUS, 
ABSORBENT,  IRREOULAR  FRACTURE,  NHITE  WITH  -  LIOHT  ORAY  MOTTLING. 


,  f  I  4  <  Mm  ^  0 


FRACTURE,  PALE  YELLOWISH  GRAY. 


I  DOLOMITE  -  MODERATaY  HARD,  FINE  -  ORAINED,  EVEN  TEXTURED,  POROUS,  2.80 

I/7S.006C  ABSORBENT,  SUB  -  BLOCKY  FRACTURE,  TRACE  OF  ASPHALT  FILLINO  PORES,  PALE 
YELLOWISH  BROWN. 

DOLOMITE  -  MODERATaY  HARO,  VERY  FINE  -  ORAINED,  MICROPOROUS,  ABSORBENT,  2.80 
MODERATE  AMOUNT  OF  PETROLEUM,  VERY  LIGHT  TAN  WITH  YELLOWISH  BROWN  NOTTLIRt 


p  DOLOMITIC  LIMESTONE  -  IRIOERATELY  HARO,  FINE  -  ORAINED.  DENSE  TO  MICROPO-  2.73 

^/7S.000C  ROUS,  SUB-aOCKY  FRACTURE,  LIGHT  YaiOWISH  GRAY  WITH  MEDIUM  GRAY  MOTTLING 


DOLOMITE  •  MODERATELY  HARD,  FINE-GRAINED  WITH  SUGARY-TEXTURE,  MICROPOROUS  2.08 
IBA73.B00C  ABSORBENT,  YELLOWISH  ORAY  WITH  SLIGHT  DARK  GRAY  MOTTLING. 


DOLOMITE  -  MODERATaY  HARO,  FINE  TO  MEDIUM-GRAINED,  MICROPOROUS,.  AB80R-  2.03 
BENT,  aOCKY  FRACTURE,  YaLOWISH  GRAY. 


0.91  TO 
8.908 


TEST  RESlj 


18.08  58 


I 


I 

I 

I 

I 

i 

n 


• » 


s 


1 


1 


REMARKS 


PS  WET-DRY  (80  CYCLES)  FREEZE-THAW(35CYCLES) 


DUE  TO  HIOH  CNEKT  OOMTBIT  USE  OF  UW  ALKALI  CEMENT  IS  RE 

OUiRED.  RETESTING  REQJiREO  PRiOR TO  APPROVAL. 


MOTE  RELATIVELY  LISNT  SSD.  SELECTIVE  QUAMVINS  REgUitEO. 


ONE  PARTIALLY  OPENED  FRAC¬ 
TURE. 

NO  EFFECT 

NO  EFFECT 

NO  EFFECT 

NO  EFFECT 

NO  EFFECT 

NO  EFFECT 

PARTINfl  OF  STYLOLITE 

NO  EFFECT 

NO  EFFECT 

I 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

SUMMARY  SHEET 
LABORATORY  TEST  RESULTS 

u  s.  ARMY  ENGINEER  DISTRICT,  BUFFALO  / 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO  ^ 
PHASE  n,  APPENDIX  A,  D  ATED '  F  E  BR  U  AR  Y  1979 


PLATE  A 


SOURCE 


QUALITY  QUARRIES 

QUARRY  AT  KELLEYS  ISLAND,  OH 


SUMMARY  SHEET  FOR  LABORATORY 


TEST  RESUL 


PETROGRAPHIC  ANALYSIS 

_A.  .  a 


LIFT  I  CALCAREOUS  DOLOMITE:  MODERATELY  HARD,  POROUS,  AOSORIEMT,  NO 
PLANES  OF  WEAKNESS,  MOTUEO  YELLOWISH  BROWN. 


SPGRAV. 


2.IIB  TO  Z.Vi  TO 
2.BO 


^.6311 


LIFT  II  DOLOMITE:  NODERATaV  HARO,  INTERCONNECTED  PORE  SPACE,  FINE-ORAINEd  2. HI  TO 
EVENLY  TEXTURED,  TOUCH  BLOCKY  FRACTURE,  MEDIUM  ORAY  NOTTLINO,  PALE  Ya-  2.R8 
LOWISH  BROWN. 


LIFT  lA  DOLOMITE:  MASSIVE,  NODERATav  HARD,  FINE  BRAINED,  FOSSIL  REPLACE-  2.R7  TO 

MQIT  IS  CALCITE  AL0N6  BEDDINO  PLANES,  IRREOULAR  BLOCKY  FRACTURE,  VERY  PALI  2. SI 

ORANOE  TO  VERY  PALE  YELLOW  BROWN. 

LIFT  II  -  UNIT  I,  LOWER:  CALCITIC  DOLOMITE:  MASSIVE,  MODERATELY  HARD,  2-33  TO 

RUBaY  appearance,  INTERCONNECTED  PORE  SYSTEM,  MOTTLED,  PALE  YaLOWISH  2.34 

BROWN  TO  VERY  LI  DMT  GRAY  TO  MEDIUM  LIGHT  GRAY. 


LIFT  ll-UNIT  S.  DOLOMITE:  RUBaY  APPEARANCE,  STYLOLITIC,  FRACTURED,  TOUGH,  2.45 
POROUS,  VUG6Y,  ABSORBENT.  APPEARS  TO  BE  "REWORKED*.  FINE  GRAINED,  MASSIVE, 

CONTAINS  CALCITE  "DOG  TOOTH  SPAR*.  MOTTLED,  GRAYISH  ORANGE  TO  PALE  YEL- 

LOW  BROWN,  MEDIUM  tiONT  ORAY  ANO  lIGNTOilVi  GRAY. - 

LIFT  ll-UNIT  6  DOLOMITE:  THIN  TO  MEDIUM  BEDDED,  MODERATELY  HARO,  MODERATF-  2.44 
LY  DENSE  WITH  VERY  FINE  INTERCONNECTED  PORE  SPACE,  FINE  TO  VERY  FINE  I 
GRAINED  DOLOMITE  RHOMBS.  MOTUEO  PALE  YELLOWISH  BROWN  TO  DARK  YELLOWISH 


CONTACTS  oCTNLLN  Kl-Ll-I  (LOWER)  AMD  KI-L2-2. 


Eps 

WET“0RY(80  CYCLES) 

FREEZE-THAW(35  CYCLES) 

1 

NO  EFFECT 

NO  EFFECT 

1 

NO  EFFECT 

NO  EFFECT 

1 

0.3N%  LOSS 

1 

0.22%  LOSS 

0.215%  LOSS 

1 

0,07%  LOSS 

0.233)(  L03S 

1 

0.0N%  LOSS 

0.365%  LOSS 

TESTED  FOR  STYLOLITE  BREAK 

MMN 

■ 

NO  EFFECT 

NO  EFFECT 

i 

PETROGRAPHIC  ANALYSIS* 


SPGRAV. 


[.•oec 


LIMCSTONE  -  lit,  OOLOMITIC  LIMESTONE  >  Wt.  AMILUCEOUS  DOLOMITIC  LIME¬ 
STONE  -  It.  FOSSILIFEROUS  DOLOMITIC  LIMESTONE  >  20t.  CARBONACEOUS  ShAlE 
-It.  CHERT  -  It. 


2.02 


DOLOMITIC  LIMESTONE  -  S3t,  FOSSILIFEROUS  DOLOMITIC  LIMESTONE  -  33t, 
FOSSILIFEROUS  LIMESTONE  -  9t,  SHALT  OOLOMITIC  LIMESTONE  -  2t.  CHERTY 
DOLOMITIC  LIMESTONE  -  2t.  CHERT  -  It- 


2.65 


DOLOMITIC  LIMESTONE  -  HARO,  FINE-QRAINED,  EVEN -TEXTURED,  DENSE,  BLOCKY 
FRACTURE,  MODERATE  BROWNISH  QRAY. 


2.00 


CHERTY  LIMESTONE  -  HARD,  FINE-ORAINED,  VERY  EVEH-TEXTUREO,  DENSE,  BLOCKY 
TO  CHONCHODIAL  FRACTURE,  MODERATE  BRMNISN  GRAY. 


2. 02 


LIMESTONE  -  HAR^  COARSE -ORA  I  NED,  DENSE,  FOSSILIFEROUS,  SUB-CONCHO  I  DAL  TO 
SUB-BLOCKY  FRACTURE,  PAPER-THIN,  SHALY,  INTERNAL  BEDDIHO  SEAMS  THAT  CON¬ 
TROL  PARTING,  MODERATE  OLIVE  GRAY. 


2.72 


DOLOMITE  -  HARD,  FINE-GRAINED,  EVEN-TEXTURED,  MICROPOROUS,  ABSORBENT, 
SUB-BLOCKY  FRACTURE,  PAPER-THIN,  WAVY, DISCONTINUOUS  CARBONACEOUS  SEANIS. 
DARK  YELLOWISH  BROWN. 


2.07 


7S.6I7B 


FOSSILIFEROUS  LIMESTONE  -  29t;  DOLOMITE  -  67t;  CHERT  -  Ht. 


2.66 


*nT.306B 


DOLOMITE  -  26t;  CALCAREOUS  DOLOMITE  -  i«t,‘  OOLOMITIC  LIMESTONE  -  20t; 
ARGILLACEOUS  OOLOMITIC  LIMESTONE  -  22t:  LAMINATED  ARGILLACEOUS  DOLOMITIC 
LIMESTONE  -  6t;  LAMINATED  DOLOMITE  -  6t;  CHERTY  OOLOMITIC  LIMESTONE  -  It- 


2.65 


.3106 


DOLOMITE  -  83t;  LIMESTONE  TO  CALCITIC  DOLOMITE  -  lOt;  WEATHERED  DOLOMITE 
;-  5t;  CRINOIDAL  LIMESTONE  -  2t;  CALCAREOUS  SHALE  A  TRACE. 


2.65 


2.59 


TESTING 


RT 

CLAY  LUMPS 

CLAY  LUMPS WET-DRY(80  CYCLES)|FREEZE-THAW(35CYCLeS) 


TESTED  FOR  FINE  AM 


TESTED  FOR  CELL  FlU 


ET-DRY(80  CYCLES)  FREEZE-THAW( 35  CYCLES) 


REMARKS 


TESTED  FOR  FINE  AOOREOATE  FOR  CONCRETE. 


TESTED  FOR  CELL  FILL  AND  COARSE  AOOREOATE  FOR  CONCRETE. 


COMPLETE  OISINTEORATION  OF  THE 
LAROE  CHERT  NODULES  AFTER  ONE 
FREEZE-THAN  CYCLE. 


CONTAINS  URGE  CHERT  NODULES  THAT  ARE  CHALKY.  POROUS,  ABSOR< 
BENT  AND  HI6HLY  SUSCEPTIBLE  TO  BREAKDOMN  UNDER  FREEZE-THAW 
TEST. 


T I ONT  HAIRLINE  CRACKS  PARALLEL 

TO  BEDOINO. 

CELL  FILL  MATERIAL. 

FAIR  QUALin  FOR  COARSE  AOOREOATE 

TESTED  FOR  C.A.  iN-S/l*  FINE 
AOOREOATE. 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND, OHIO 

SUMMARY  SHEET 
LABORATORY  TEST  RESULTS 

U.S  ARMY  ENGINEER  DISTRICT,  BUFFALO 
TO  ACCOMPANY  GENERAL  DESIGN  MEMO 
PHASE  n,  APPENDIX  A,  DAT  ED  .  F  EBRUARY  1979 


PLATE 


SUMMARY  SHEET  FOR  LABORATORY 


TEST  RESULT 


I 


I 

I 


PETROGRAPHIC  ANALYSIS 


DOLOMITE  HARD,  VERY  FINE-ORAINED,  DENSE,  IRREOULAR  FRACTURE,  DARK  YEL¬ 
LOWISH  DROWN  WITH  VERY  LIOHT  TAN  SLOTCHES. 


SR6RAV, 


LIMESTONE  -  6%,  SANDY  DOLOMITIC  LIMESTONE  -  S%,  DOLOMITIC  LIMESTONE  -  2. SO 

CARBONACEOUS  SHALE  -  1^. 

DOLOMITE  -  SIX.  LIMESTONE  -  IB^  2.62 


DOLOMITIC  LIMESTONE  -  HARO,  MEOIUM-ORAINEO.  SU6ARY -TEXTURED,  DENSE  TO  2.66 
SLIGHTLY  POROUS,  ABSORBENT,  SUB-BLOCKY  FRAOURE,  MODERATE  B^ISN  GRAY. 

DOLOMITIC  LIMESTONE  -  HARD,  FINE-GRAINED.  SOB -LITHOGRAPH 1C  TEXTURE,  FINE-  2.75 
SIZED  OOLITES,  SUB-CONCHO  I  DAL  FRACTURE,  FALE  YELLOWISH  BROWN. 


DOLOMITE  -  GRAYISH,  FINE-GRAINED  WITH  MEDIUM  SIZED  CALCAREOUS  FOSSIL 
FRAGMENTS  SCATTERE6  THROUGH  THE  MATRIX,  NUMEROUS  BRANCHING  mLOL  I  TIC 
SEAMS,  ALONG  WHICH  SAND  IS  CONCENTRATED,  BEDDING:  THIN  TO  MEDIUM. 
CALCITE-HEALED  FRACTURES. 


DOLOMITE  -  emC.  CALCAREOUS  SANDY  DOLOMITE  -  2IJf.  SHALY  DOLOMITE  -  10%, 
SANDY  LIMESTONE  -  \1„  LITHOGRAPHIC  LIMESTONE  -  l!l,  CHERT  -  tj, 


DOLOMITE  -  MASSIVE,  UNIFORM,  MODERATELY  HARO,  VERY  FINELY  CRYSTALLINE, 
SUGARY  TEXTURED,  MODERATELY  POROUS,  FOSSILIFEROUS,  LIGHT  BROWN 


REMARKS 


FREEZE-THAW(35  CYCLES) 

ICT 

■0  EFFECT 

F.M. 

2.71,  TESTED  FNR  FINE  ANSREOATE  FOR  CONCRETE  I 

TESTED  FOR  COARSE  ASOREOATE  FOR  COMRETE. 

L  _  _ 

no  EFFECT 

r 

PICT 

TESTED  FOR  RIPRAP  AND  LARSCR  STONE  (SAMPLE  SS-S.  SE-2.57, 
AiS-2.71*) 

— 

1  1/2*  minus 

_ 

-1 

r 

2*  NtMIS 

MOSTLY  SWFACE  SMLLIN  SOME 
FIUCTORIM  0.t|0^.23)l  AV.VT.^CiS 

IS  SAMPLES  TESTED  FROM  'SOUriON  CHIMNEYS*  IN  QUARRY 

^TIOM  Of  fffC-EXISTIIIO 

iiKs. 

M  EFFECT  TO  SEVERE  DISIIITE«U< 
TlOH 

11  SAMPLES  TESTED,  UNITS  7,8,0,15,17  ARE  SUITARU  FNR  RIPRAP 

SEPARATION  OF  PRE-EX  1  STIRS  FRAC¬ 
TURES. 

SI  LEOSEROCK  SAMPLES  TESTED  FOR  SPECIFIC  SRAVITY  ANO  ARSORP- 
TION. 

* 

. 

r 

BIG  CREEK  FLOOD  CONTROL  PROJECT  | 
CLEVELAND,  OHIO 

SUMMARY  SHEET 
LABORATORY  TEST  RESULTS 

U  S  ARMY  ENGINEER  DiS^R  CY,  Su'PFAlO  jJ 
TO  ACCOMPANY  general  DESIGN  MEMO  / 

omsSE  H  ,  APPENDIX  A,  DATED  FEBRUARY  19T9 

PLATE  A30 


SOURCE 


FORMATION 


PROPOSED  USE 


L 


t  i _ 

NAaNER  quarries 
9UARRY  AT  SAHDUSKY,  OH 


COARSE  AND  FINE  AGOREOATE  ORD 

lOli 

COARSE  AND  FINE  AQGREOATE  ORO 

101; 


COLUMBUS  LIMESTONE 


COARSE  AND  FINE  AaOREGATE  ;( 


I  ORO 
'l03; 


COARSE  AND  FINE  AGGREGATE 


ORD 

I03j 


I 

I 


i _ 


I 


I 
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l«  tor  At  WUIMCN  CONC  OOXBI 


%%.  CUKVATIOM  ONOUMD  VATCN  <7^  ^ 


IfT AMTCO 

'•  3  Jokie  76 


17.  tLIVATIOM  TOP  or  HeLI  toZ.6,6 


eOMPUBTOO 

JonE  'Q 


CLAMirtCATION  or  MATKRIALt 
/OMMtr«i«0 


Cofic.  ijrey  CL^Y 

I>A/ i7U  aoMt  T»>eAiu»»\ 
'WeVj  C.oV'tsive. 


Dto^e.  a"  0-0  .  SpH+ 
syoori  uji  Joo  'b- 
ViOTnrnfcf  Jja.\\i*va 
ve"  (*\V 
Or«.«t 

iScxoTicrc.^  ii>” 
Uo*»  a." 


Br'own  4'"*^ 

YAri  e^a'V*A  CLF-Y 

Wit\7  SoTT'C 

sa«di .  Dof'P , 
CoWc^i  . 


Drovii  16' 

Rc.cc»vcr€.A  '6 
LoVI:>  O 


Mcdi'um  Siltj  CL^Y 

tk077>C.  Sorrel. 

Eotvi*.  brown  OHidaVion 
' aycrv  Oa»«(p ■ 


DRove  IR 

RtcavRreA  >B 
Uess  o 


Medium  l^rcf  ori  brown 

varieAat«,Ji  s  itt^  CL  BY 
.  Wt'^K  Vofne  f  ^»exrNA  a'f^A 
^roict  f ra^»«t,»\+%, 

Do  077  p  . 


Ofovt  Ife' 

Recovered  '6' 
Loss  Q 


Meaiufx  si^ty  CLBY 
witVi  SorrC.  fine  Sar^. 
Oomp. 


Drove  IS' 

RecovcreJi  IB 
Less  o 


■  Gr«y  brown 

CL  BY  w.'tL  sewe 

^Ka\t. 

.  fre^oAenfs  Oe-xp 

JBR 

Drove  16" 

Recover*^  16' 
Less  O 


Orevc 

*6 

Reeevai 

'•i  IS' 

4J-9 


Kcdium  <\r*i  Crumbly 


H  f.  *. 


BcJFr<kLO  D>^>TRlCT 


CRBEK.-  CLEVtLRMO  .  OM\o 


MC.SO.  14^  E 


■  lIM  f  V4l  mj.  ■  4«  4 


09  onicL 

Cot  »aaulott 


V  4  H.  4oc 


MMOtMCMI^Llt  TARIM  i  C}  JAR& 


t«.  TOT  AC  MUIIOIM  COOI  BOXII 


COMAbCTie 
<o  4)unE  75 


1  etOTM  ORUifO  IMTO  OOCH 

11-4' 

1.  total  DCOTM  Of  MOLI 

25.0' 

O  ILIVATIOM  TOM  QP  MOLt  fe24>.9 


tA  TOTAL  coot  OlCOVtOV  AOO  OOOiMO 


Oo'bL  Cl  Ax 

Coorse  Sa#v^. 


Doric  clay. 

^^*^9  I  ^^a^tlc 


Dork,  ^rojr  ArsA  brow^'  j 

CLAY  v<''tL  %awn^ 
rottcib  ^V>«lc  f ra^**»«''i S. 
anA  OrY'"'* 

intluAin<^  wo®A  irci^m«»vt4 
Oom^. 


jMcdiM**!  ^rc^fC^Ayc^  fine 
SRRO  wit^  ^wie  m€AiUni 
OnA  CeorkC  SOnA  OnA 
rotteA  *V>«\e  frft<^men^v. 


.MeAiu««i  qrc^,  CLAY, 
17  Damp) 


O^OMC  i*'0-D. 

*.pooK  'oiVVv  ioo  \to. 

y^rv\r»^t»r  ijOiV\\f\a 
»b“  (  9iC5  ) 

Ocovt. 

>K* 

Vr.».».s*r.EL/y 

lA* 

Uall 

4" 

Drove 

16" 

RecovercA 

18' 

Loss 

o 

CroNt 

IS" 

RecovercA 

»8‘ 

Loss 

o 

Drove 

\&': 

RecovereA 

ILow 

i 

u" 

Drove  \ 

R«cov«reA  ) 


Drove 

16" 

KecoveraA 

18" 

Loss 

o 

Dro\#^ 

16" 

RecovereA 

16" 

Lusv 

o 

Al-14 


NaR,T>4  etUTR.>>.L. 


6\Gi  CRE6K-  £l.6\/GLKV*0»  OHIO 


Bof Oi>t  rvct 


\mim\ 


VA.^.L. 


iii'fill  HgMTiialHfrlll  vvM 


14.  TOTAL  HUMItll  COOK  OOXCt 


If.  tLCVATtOM  OKOUMO  OATIN 


(•▼AlVrCO  ICOMALKTIO 

I*.  o»TiMov.t  (i  iowc  74  i5  iume  T8 


IT.  ILCVATION  TOO  Of  HOLE  (^2,  I  .  O 


If.  TOTAL  cone  MKCovcAv  fon  iofiiiio  m 


0<o.(«>.  5"  O  B. 

3D&Nb* 

Vv0k<v‘<v\cr 

18'  i.oX\ 

OroMC  «■' 

e(.c.e»ibrc.A  a* 

Uess  (,“ 

Drove 

16' 

Recovered 

le' 

Lovs 

o 

j  trove 

1 

IB 

Recovered 

II" 

Lovs 

7" 

Drove 

iS 

Retoverei 

IB' 

0 

Dfovt 

ift" 

^«.covcr«A  IB" 

Loe% 

o 

Dnove 

>a" 

Recovered 

K." 

Lov^ 

z" 

Drove 

it" 

1^t.ceycr€A  IS** 

Lew 

O 

1-17 


3 


Hal*  No.  DC- '>6-  7 


DtlLLIIICLOO  I  hoRTH 


•  T 

B'c,  CRse<- clevelkhd  .  OH>o 


ftuFF«LO  Dl&T 


».  uti  MB  TTH  oi»  BIT  NYt .  PIK»A0KD 


•4  TOTAL  WUMOtO  COItff  OOXtt 


••■  tLCVATtOM  anouMO «ATCN  SOh-Z,  <24  ^r5.) 


(•TANTtO  ICOM^LKTCO 

t«.  OATt»«>LC  IS  i  c  lb 


Oar<  b*“oy^r 

\  I  Ca*v\  p 


CUKY.  o&^p. 

0\rc«3  C.ru»>'b^'y  ’weo.1"V\er«.A 
SHKLe 


tJrovie,  3"  O  O.  S9'i  + 
s^«oi\  oaiVVi  'Soo  Vb. 
V\Oln\h^^.r 
Nft"  CttW 

OrA^iC.  'B" 

Uo&i  SL" 


PToV^l  i 

L  o  6> 


FAs.<i>a«n  SHKV,€  . 

Hor»Zon'tc^\  bc^Aina. 
Froctu  rci  poroHe\  'o 
bt^A'n<^.  Intipitn^  hour- 
l"^«.  frac+ur*^  opeo 
On 

—  Core 

— Core  ^rounA 


Cleon  ■fratV'j 
&orne  C-\ov 

•  Pieces 


feoitom  o 


Bmviout  iDiTtaiit  »M 


MLLIM6  LOG 


B>4  CRtEK.- CLENJevJ^MO,  OHIO 


THiMMiit  or  oviaouooCN 


OCOTM  OOlLLtD  INTO  OOCII  l4.o' 


NoloNo.  OC-7 


BoFFRV-O  DliTRXCl 


■cxizEzissacaciai 


\mem\ 


DiRtAOMD 


t«.  TOTAL  MUMOCn  CO«l  OOKCt 


tB.  ILfVATtOW  OMOWMO  OATIR  ^05.  S 


|•TA«T«0  leOMAkCTCO 

l«  DATE  NOLI  ‘ 


17.  fLIVATlOW  TO#  or  NOLI  ^Ol. 


IB.  TOTAL  coni  OtCOVlMT  TOM  OOOIMO 


Doriu 

SKmD  c\a^j 


Oc»r«. 

C\ft^  C» 

*^€:diiu»V1  Oovirsp. 


Urn  brow.^.rt  Ct-^X 

VviYVi  SoX'tL  'f>r>4.  SQr.i. 
Ooim^  I  p\o.S^i  t. 


B^ow.^  rvse^iu..^  witVi 

fmt  <Xyy^  Coorte  SOk<\A 

anil  Vilt. 

pVa^t.t, 


Brown  rnei.awi  SFiviO. 
vAjitV  tlo^  e.ni  %ani. 

Ooirvip 


Brown  C'o^ty  medium 
^RmO.  vtt^ 


72_  '*'«atV»ereA  yey  %MM.E 


It  34  riwviouf  (etTioHi  aoo  omoliti 


OtOMt.  i"O.C.  SV"  + 

6poon  .A>;+K  }oo  vb. 

Hamo>t.c  ^aMina 

^B"  ta"  iam^Vt»y 

Oro^fc  »&' 

BftccMCted  lb* 

Eoss  2." 

Orowt 

ifi)’ 

Re.co'^erc^ 

l(o" 

z" 

Oro^we 

IB" 

f^<.cove<*«-^  'S' 

Wobb 

o 

Oroi/e 

IB 

R«.coscr«^  )4' 

Lob^ 

4' 

Orove 

16" 

^ccovccaA  i5  " 

Lew 

a" 

Drove 

i  A'* 

^•-CovCfftA  >4-‘' 

Lew 

4-“ 

CORPS  OF  ENGINEERS  BUFFALO  NY  BUFFALO  DISTRICT  F/6  13/2 

BIG  CREEK  FLOOD  CONTROL  PROJECT*  CLEVELAND*  OHIO.  PHASE  II.  GEN— ETC(U> 
FEB  79 


UNCLASSIFIED 


NL 


HatoM*.DC-ie>*0 


MaUN*.0C-'>Q-IO 


mnUIN6L06 


tIMHt.  DC-ie-ll 


&lCi  CREEK- Cl.BVCt.lkHO  .  OMtO 


Ilia  niiAiL  i:r!M:iWHPajag 


■  ■  ■  ■  ■  >.  i'Ka 


V  L, 


mi^TioM  or  Moct 

■  ntlCBI.  [^iMCkiHSO  . 


OtttOOOCD  I  WMOttTWMOCe 


<>.  (kCVATIM  aKOUMD  ■»■■■ 


iS.S' 

>.  Mr>TN  OAlCtlO  INVO  ROCK 

IS  S' 

1.  tOTAL  OCRTh  or  ROLC 

SS.o 

n  CLCvATioa  top  op  noli  UiS  .  S 


<•  TOT  At.  coot  OICOVCOT  TOO  MinMa  I 


tjftj  CL^Y 

wjitWt  'f me,  a-'ii  So*«t. 

»^«4iu*n  .  &\atK 

Cir>4ery  pc.b^VcS 

f<- '4")  T'eor  ba^*. 

Oav^t  p . 


Grt'Y  sttt'^  C.LAY  'N ("VK 
•^rav«.\  .  Da»wp. 


Gro'j  CL^.'f  >w\tK  brov<n 
OOtAo^ion  la'^Crv  <rt 
\n^eTva\s.  TrQTt^i'^tovtaV 
to  waotVverecji  sV>o\e, 


Cio'^e^  &^^M6L(.v<€o'tVt€T*d 


Oo*r%e  SAHO 
(R*c.K  <ra^w»c»t^1,^»»>tV\ 
PAWb\«.  Vte«A 

VVct. 


Orotic  3**  0  0. 

"iCC 

JoV\irta 

'6*  /  ftomjrVcsV 

OTOTt  ‘S' 

Ctcevtrt^  tb* 

Low  Z“ 

DTovC 

l5" 

Ro-cos/creA 

IB' 

0 

Orov« 

Ifc” 

Rccos/cr«A 

Ift' 

Lo%% 

'■j 

Drovt 

18" 

Rcc»e^c<'cA  13“ 

i.o%v 

0 

Drovt 

ie>' 

both 

0 

Orok/<, 

IS' 

|R%.cov«rtfi 

Lok'> 

Drove 

1*" 

Rtcovtfti^  10*' 

V-oev 

8" 

■  1: 


Al-23 


0ni.klN6  LOG 


1.  I 

Oic.  cRtfcic  -ci.e\»ei.M'*D  .OHIO 


or  0011.1:111 
W^Ykl5  boTTi. 


HoUNo-Dcoe-ir 


buFPALD  OliTRlCT 


w.  n»t  Hoe  TV0«  or  pit  MK.Dl^VtoMb 


_  Ml.  «,.l_ 


%sh' 


yU4M|Hl 


•UHOtN  iAM^Llft  TAKCN 


l«.  TOTAL  MUMOIA  COIII  OOKCI  2» 


CLCVATIOW  OMOUND  VATtll  ^1^.0 


TMiCKNCttOT  OVtnSUMOlM 


.  ot^tH  dmillko  imto  hock 


tT.  CLCVATION  TOH  OA  HOLC  ^  I  ^  >  5 


H  TOTAL  COHl  HICOVKHV  AQW  OOHmo  2Z.O  ~  S5  % 


t*.  tIOWATUHK  or  IHtAKCTOH 

<3.  ' 


CLAUlAICATlOM  Of  MATtOIALl 


Gre^  CL^Y  Ct^^ef 

Fill.  oa*v. ^ 


E\oe.<  to  Ao**^^  browr\^ 
to  Coor^c 
'AjttV  c\o-*^  ■  Da-v*  p, 


^A»40 

Coor^c.  '3o>^A•  OoiN'^. 
CoV^c^^•  v« 


^A8A'urv'  Cl  Ay 

IvgitV 

Tract  k«4A*ui^  ^o-^A  . 
thrown  OK»Aat»o»%  \0'yers. 


Biocfe.  av\i 

Clay  iract 

^  .  Yieo^  f  rtto^»*RCv\'V\ 

OArrt^. 


ft\0CIC  'biity 

CLAy  wttV  tract  fi^t 

vuitL  %c«tt€rci< 

or  cinAtrv.Oo/n^ 


KtAiuvvf  ^re.'j  CLAY 

Coar^t  ’Tv»tAi«*n 


II  )4  roaviout  cmtiomi  aoc  OMcCTt 


' ;<  1  ‘It  i"  0 -I) .  + 

£.^oon  '^tx>  Vb  • 

Vs.oiYvnv&r 

'6”  (oV\  iowi^Vtt; 

^roijfc  18’ 

f^boot,rt^ 

Loos  fc" 

Orovt 

16 

Recovered 

10 

Lov^ 

8" 

Drove 

1 

If 

Recovere.^ 

i  k’ 

LoOV 

f 

Drove 

\ft" 

RccoiwereA 

(L 

Lov^ 

1 

1 

Drove 

16" 

Recover*^ 

14" 

UofcV 

4” 

Or««/( 

t8‘ 

Rtcos;«rc^ 

!<," 

Losv 

2" 

Ore  lie 

\6" 

Reeevcrci 

14” 

Le\v 

4" 

AI-32 


DMLLIM  LOG 


I.  PfIOJSCT 

Biq  cReett -  c.LeveLAMS_i®‘'io 


Buff^kLO  0»^TR\CT 


lA.^.U. 


\)smm 


JOEi 


L’i  V,r.;  •  •  :•,  . 


*tC»Ma  A«VMCV 

FT 


0  MAM  or  OOtLLCn 

^<kXME  ^OTTi 

4.  OlOICtiON  or  MOLI 

ryf<4NTtcrL  (^"IlHCLIMaO 

oaa.  »«OM  «4««. 

:mfln.iiiiinj-L'iLf|irTTr».'t 

■i.c' 

j£iAj:us:AWinMu 


14.  rot 41.  WOMOlO  CMI  OOUft  O 


I*  CttVATlON  TOP  Ot  NOLI  (^“^(0  .  ^ 


an 


TOTAL  DCPtM  Ot  MOLI 


tWIAlCTOW  _ 


Ovcvt.  y'o  v  * 

^j^eon  wiVV%  ic>o  \b. 
V\oiT.n^*.v-  ^a.Uir^ 

18*  C  <>-''  bOrt'^cv). 

A  ' 

\.o0(  to*' 


BidcLw  a--A  broN*»».  C^c^fy 
Coarse  w Tlr>  pieces. 

briC*c.  . 


Ur&«j«.  ,5 

Lo  '  i» 


Oton^C  16 

R*C»vtr«.A  10" 

8 


Ibtacic  or^aA\t  mev^<ria\ 
arvA  <%'’*'i  C\ay , 

vj«,t,  ■S^.c<-3  ,  F-ILU. 


R«Cov/Cr^^  }(c'' 
I-<»*,V  2" 


IGrc^  i  ^Vj  browvN  %ow4»^ 

CL6>'(  ■Witw  c.aa\  fra«^'iw«4v 

wet,v'a*+ic  Fill. 


Grey  %a<'Ay  c\oy  v»i^b 
«>ene  larc^e  e^ravtWwet^ 
FH_L. 


(Ae^iuvn  to  CO«r*»  ^*>i, 
^«.«.  be\  ow- 


R«,c.o\«r«^ 

Low 

18' 

\e" 

0 

OroJt 

ift- 

Reco<jcraA 

8" 

\.ev% 

lo' 

Dro^e 

16" 

RecovJereA 

10“ 

8" 

loa  icmi 


MwtoM*.  P-fS-lS 


ftMCV 

CR.EeiC.-CLtVCL^ti.  Omo 


MST4U*nON 

ftoFFKCO  04Me\CT. 


hivaiiOn  diptm 
•  b 


(Ontlmg  Hmi  ms*tr  /w*  «/ 

H-Mlitnu.  Ml  tf 


— 2irc^  brawn,  me^iuNN 
3  CoarV<.  ujit^  cla^ , 

_  Silt,  oro^knic.  Acbri%  .  Fi\\ 

_  Oavn  p  ,  Con'Vftinv  *o<n* 
arawet.  Pn_l- 


Dro  s/C.  <  b 

£«c.oucr«A  IZ' 


i 

\ 

1 

iAR.  ! 

1 

! 

Oarie,  i\ec.y  clayey  ! 

Sar®  v/'i  +C  ^rawc.1 )  or^a«  i  c  j 

■  i 

! 

i  1 

j  \a.5' 

Drove.  IQ' 

Cecover*^  t^' 

Cm' 

1 

di«V»r>fc.  y/al- 'flu  .  Piecev  | 

woob.  FiLC. 

1  ] 

i 

■iKB. 

i 

'  Droyc.  iS 

1  ®OMyar«jk  lA 

1  Low  A' 

Clayey  mcAiani  %an^  w<t^ 

d*brii..w*t.  F\UL, 


Dane  ^rcy  f ’>»>»  ban^y  *i\t. 

54  baopy  Fl  U(_ 

CMi«^W  blow  CaunVs  ikwc 

^irc^aaa*sai»»^^  } 


(^•■Cayary . 


Rccavc rab  IZ" 


SK9. 

*^iZ  i*‘ 

Ka&avaraA  (e" 
Lava  IZ" 


Oroya.  la" 

CaAayarc4  A-" 
LoVb  \A" 


DrevC  \6* 

Fecaycradr  4" 
Cava  IZ" 


braya  I®" 

lta.coyoraii  o 


*^15  L-V-, 


>^1-37 


MlUINO  too  (Cofit 


!  'WiV  Soup,  Fill 


lAo  Fetovery 


BlacK'  Vi\+^  witL 

traisL  0"i  wcl". 

fill. 


5  feloCL  CoorS*.  i»»itii 

tra«L.  piu.. 


Hoi*  No.  D  Oa-ift 


IfMAtKS 

lltftUmf  iim*  Hd(r>  /„•>  4f^ih  •/ 
H-*0tinrtmg.  fit  tl  urmiftitfu- 1 


Oros/«. 

Rc.e.over«A  C 


1 

jOro^t  IB 

Re.c.o\«rcA 

LeV^  I  5  " 


^B■‘ 

I  R*CP\/4r4^  d 


I 

0a*'<  ^re^  ei\1 

Coorvt  ^  pi  ecev 

*Zo 

^o-o’l 

DrouC  16 

Roceucrc^  4-' 
Lovs  ) 4 

wood  ,  .  wk/e^  FiU. . 

^Trap  oveA  Ptcovtr . 

1 

Lw?. 

21 

— 

Dreui  IB 

R.*e»</«r«i  ? 

Recovered  S' 

Love  lo 


Drove  IS" 
Recovered 

\Z** 


Al-38 


PtlLLHlCLtC  ImoRth  CtfciTaRV. 


0<liTR»CT 


M  Alf*  A»f>  TVM»  pit  KJA  P)f^»Ar>»iO 

TT  BimH  fm  rLtviTfBN  •  Mr 


-fe.tH.  Ooc. 


ft.  TOTAt.  NO.  OP  OVIN'  I 
•UNOtN  iAMPLK*  TAKtN  ■  9 


in,  IbitTiNINKO 


MAMC  or  I 

MKUU 


•ffCTlON  or  MOtl 
rp^rwT<c*4.  rntucumro  . 


.  eC«.  r«OM  VtAT. 


«A  TOT  AW  NUMBtn  CONl  OOXtt 


t«.  CLOVATfON  ONOUMO  VATm  ^Ot.'^CZA 


ItTAATtO  leOMNWlTIO 

)•  0«T««ott  ,  ,  -,g^  :  2,  -ja 


IT  CWCVATfON  TOP  or  MOCK  <^0  I  •  7 


It  TOTAW  CONI  NtCOVlNT  rON  OONmO 


CLAMtriCATfON  OP  MATCfltAwt 


recooary  Re-Art>v«. 

TqoJ^. 


a"  O  -V- 

^yooA  ua’iVW  ioo  • 
\a\\\rva 
Nb'*  to^U  5aft^^'c4) 
OfoiC. 

«A(..nocxtA 

\  r>wu  '*1  ** 


Ok-^A 


2,  fircy  CLA'f 


Vsl*a’Hier«A  SHRuE 


Ayyro>.  Toy  ot  Kocfe. 


Dr^ove  iB’ 

Reto^ercA 
Lov^  Cn" 


C\tAn.Or,\\er  breaks 
S  pi«.c,e% 


irkAura'VcA 
^HRLE  j  frac^ar-eA 
^aro<\\^\  bcAAmc^ 

(bori  .  \  nC\pi«.^’^ 

-frOkC-^ure^ 

C^ori  Zovs^^V^  V^' 

t'\V«.rv«k\* .  '^orot.  Yv\>c»rft.-  „  ,1  ,. 

.  ,  r  i  _.  AB.'iti  C\ea*i  .  Or>\\«,r  brcax.4, 

Tor«4  hai r'l n<.  frftCTures,  a&'» 

cu\«r +0  bs^diney  **  pi*tt.v 

Oky^o-Ar  a% 

fr<xt.+ure^.  FraeVure'i 

u^o«^  ArYtn^, 


PMLLMC  LOG  I  HoRtw  CtMTRAl. 


I.  FwjmvT 

6»<i  CRn»t-CLegSV.RR0»oH\O 


ftoTTS 


or  MOct 

KfITiCAC  CD»»*CWIN«0 


.  rmcKNitt  or  ovfiioufioiN  IQ.S* 


r«TAi.  DcrrH  or  noci  ZZ- O* 


Siray^n  CiR^veL  a-sA 
flt-L  ,  Dry 


^rowo 

^  A"©  Coo^r^ 

Wtt^ 


I  Cir*^  ^r©s^el 
Jo  Pin  Dr 


rTBrmQMHQQQTfrQQH  I 

lEggBHMMMil 


u.  tOTAk  MUMOlO  coot  OOXtS 


«•.  tkCVATlOM  OAOUND  VATKA  ^20#Z. 


ItTAATtP  leOMAcCTCO 

M.  OAT*  mol*  -jg  I  yg 


IT.  tLivATtoA  ror  or  molC  ^  .  7 


10.  TOTAL  COAC  AtCOVKRV  rOA  •QAINO 


to.  ItOMATUAK  or  IHOOtCtOA 


%  com  oox  oo 

ATCOV>  OAMALt 
mV  AO 


%av\^y  Cl.AiX' 

VM'\tU  «*'A  roct 

BckT^^. 


*A«d<v**.\  CLAY 

Wi'tv*  %mr^*,  rT.*i,g,«,  av^ 
Cftoir^c  ^otvA  .  OaT«^p, 


^cAtum  ^rc'^  iiWy  CURY 
>A<im  traec  wtiiVAm  ci<A^ 
CoArM  *MT.&-D4vnO. 


DroMe.  3"  01>  Sp'"’^ 
vuiAV.  Soo  'W. 

V\O.TOTAtT 

te"  (.<M  i<iLiv>pl«j. 
OftMC  'B'* 

CC.C.OTftl’td 

Loos  b" 

Drove 

16' 

ReAsvcreA 

IS" 

Los& 

6” 

Dro^c 

Ift" 

R«&o\/cr«^ 

1*' 

Lew 

S" 

Orovt 

i&" 

Rccov/crcG^  IW' 

Lo%% 

Z" 

Drove 

tft' 

Recovered 

II.' 

L«ev 

^■' 

Drove 

ih" 

Rccov(r«4 

»&■' 

Lovs 

o 

Drove 

•6“ 

R« cover «A 

16" 

Lo%% 

a 

DRILLIM6  LOC 


I.  PdOMCT 

BiCi  c-Reet-  e>.6v6L>-»*D.  awto 


II' ■mi'  i.rxcg’-j  \m^\mTr 


v\ 

nw.  T-mTT.t  JT1 1 1  g  g.n  T  rrA«-:.-«-Li 

okilI 

».  iH.  40C 

11  TOTAL  MO-  or  OVKO' 

oSooIn  iawmlKK  takkm 

i.’nirr-n— Mmmiili-LM 

I.  null 

S  UY  _ 

k  emuTiM  Of  Note 

□>»ei.>N«o - 


f.  TMICHWCiS  OVIAMiMOgN 


.  OtATH  MlkkCO  INTO  AOC«  1 1  . 


n^LtVATlOM  OKOUMOVATt* 


n.  ILCVATIOM  or  MOCK  VoZO' 


TOTAL  COOK  NCCOVCAV  TOO  OQOIIIO  5»7 


tft.  tiONATUOK  or  lOKOtCTOO 


GfO^  brftuj»'  5llty 

witK  ^>VMx\e 
Clr^A  arr^OAiC  mftflt*.  r  i  o\  (R^o*^ 


OroMC-  3**  0.0. 

5^oo<^  ioo  V^. 

ViaLT^Avt-T 
xg)'*  (olW 

TJrowfi  'B' 

^tcoMCrt^ 

V.COS  V 


Licyr*^  b^’owr,  cio^^S 
vw,^»\  roo^%*  Do«^*p. 


j5' 

RocAoero^  Id' 
LftV«»  4'* 


4>I0.S 


T^a*^ 

vsMtW  pebb\cs. 

Od'^p. 


Ecd^i^U.  bfowv* 

7  ^\avVtc. 


AA€^iv**v\  CLR'^, 

Po*v,p  ^  pVa  v^i  t. 


CUR'<  witW 

flAC 

innc^ia^  <XT^i 
Odvv^p- 


Circ)  wcat^treA  SHRL 


Ors./C 
R-e.aov/»<‘«-^ 
Lo  &  s 

\&' 

14. 

4" 

f-ravt 

18' 

vRcpCowCTitA 

16 

o 

C'^-o-  ^ 

\S" 

RtcovtrcA 

\a." 

0 

c^ovc. 

R«..c.ov»e  r«.  1 S 

Lo^»r»  0 


MNLLMCLOC  UoRtk 


BI4  CREfeK.-  C.Le\JCt.Kktb  OHIO 


W.  Mil  MO  TYM  01  0<T  MIL  .  Ol^O^OMb 


14  TOTAI.  MUaOIM  COOl  00X1*  |  _ 


It.  CLKVATIOM  OnOUMO  VATin  S 


|•T*IITte  |e«M»W«TtD 

„  w  oxtimoli  i  i(,  76  i  n  jgut  78 

IT.  ILIV4TI0W  TOP  Of  NOLI  ^OS.B 


CLAkY  orqM»MC. 

'T*'o.‘V«.ria\ .  plait. c. 


Ig  l.aT.pMna'VaA 

_  l3ro>»»r\  W«atTnreA 

■SHKUe.  (.Tarni  to  tlosj 

3,7  wWcv\ 


Mcd«u«vt  ^re<^ )  wcatl^c^&d 
5S  (cWippj'i  -SHAue. 


DfAvic-  i"  0  0.  sfl'*' 

S^OOr\  nxiVVVi  3oo  V\> 

\lO-rf.n\tjr  ^oW'Va 
Vg"  (^iv"  i«iT^V\«.SV. 
tJCOst  ‘fl" 

IBCcnMarlJ  li' 

Uosi  fc' 


Dr»>/e.  la 

Rc.c.overeA  I  o' 
Uo%i  S’ 


Mc^iuor  . 

Horit.orita\  bedA’inc^ 
poi-allcl  to  fracture*. 

SKa\t  is  Soft  ir.  »ui,  dAlc 

of  run. 

®rok«»>  fragments  at 
top  of  run . 


Cleon  Fraeture'^ 
Apiece  Sj  So»ne  cto^ 


**2»r??**  ^  omvioui  coiTioni  km  omoliti 


A\-A-9 


HaUlb.  0-76-ZO 


DMLUNCLOC  InoRtH 


Of*  ewaiffi* 

HKUU 


l«  TOTAL  MIMMCM  coni  SOXCk  O 


It.  CLCVATlOM  OnOUMO  VATCM  *  'L. 


]«TAATCO  |COM»t.lT«e 

’•  "*’•  !  (ft  JumE  76  :  16  ioKiE  76 


■m^,  I 


^iocIC  C^vN^ 

Of^jOinA^r^^  F 


S^nD  vrfi'^K  Coarse 

■f  iftC  vat.  Or^. 


c\a^4^  -f  «r»4 

w>tK  ^or^e  rnC^turA  4*^^ 
^oorsc  ^<ar»A.  ^oy>»C 
<.reA  isV%ai4  ^ra^r>e*vts, 
Oawk^  . 


CV.R'<  vi>tV 

^<nc  ^ari^ .  Oa-v)^, 


Cir*^  I  brovwf^ 

(oxida^i.n 

va  rtV^  ratl'cA  6''.' 6 
f  raayni«>%7k .  OR•<^p  |^Va«'Vic. 


6ro-«,  *>>>11  '^‘-•>7  wrt^ 
^r.t*  ■fi"*.  S.«A. 

Qawx^i  pWkVie.. 


**  >134  »MVI0U»  tMTioMi  am  emoviTt 


O«oo«. 

u»iV^  '300  lb. 
W(3n«1<iKtr  lja.Vl;r\R 
lb"  (o-U  Sofirt^VtO  • 
ProvC 

Rct.oett^  to" 

Lo»S  6' 

Drove 

18" 

Rccova^'aA  I '2"  f 

l..V« 

C.” 

Oros>(j» 

18" 

Recovere<i 

Losi 

4" 

Drove 

i8' 

Recovered  W  I 

t" 

Drove 

18' 

Recovered 

tew 

o 

browe 

Ift" 

Recovered 

LoV& 

2" 

br.vt 

18" 

|Reco%f«r«A  \h* 

toe% 

O 

A1‘50 


lifVATION  10»  0*  HOil 


Big  CR6Et*CL6\>eLN*40.oHto 


<i>l6-2.  HoUHo.  D  »76-20 


M^IMUTON  X 

&0fPt<\.O  ttSTRNtT  o»  1  »>«IU 


aASSffICATtON  Of  MAUIIAli 
/  llTM  nMH¥t  / 


tf  MASKS 

»«>«  /.  ■  I 


WvcAiuirto  (Ar«y  ^  CLKY. 

Oa,«^^  j  p'as^ic.. 


Rcc.evt.reA  IB' 


ot  ^ 1  j 

.p\a%’t*»Co.  I  ■ 

OKK 

Dro«t  l6" 

RccovcraA  IB 

r  1 

1  1 

‘  1 

)  ! 

li,S' 

Brown  ,■»>»>«. 'o  Min  s Audi 

wiHn  I'Mliv't+iCr^A  G^iatt,  ! 


1 

^  ^  j  DiIb  VC 

16" 

1  Recovered 

iZ" 

j  L•C^ 

G' 

i 

».s‘ : 

52.  1  Brown  a.«i.  tyC'^jS 

'  COriven) 


Covered  42 


Al-51 


OWLLHte  LOC 


.  -  CLe'Jtu.KkiO^omo 


MfrftaafM  •*  Jf«fJ«n> 

K  4*4^. "aoi  e  znAfts* 


).  NUI  or  OfllLL(l) 

Boe  HACl- 


7.  TMiCKMCtSOr  OvCHSUflOCM 


korth  ceuTkAv- 


14.  total  numoin  conk  OOXK* 


IK.  KLCVATliM  ONOUMO  WATCH  ^  ^ 


17.  (LCVATIOH  TON  OT  HOLC 


t«.  TOTAL  CONK  NCCOVKNT  TOW  OONIMO  0.7  *  47  % 


Oor'C  ^  CLKV 

•rir>e  SOni  j 
0*^4  olV^er  sr^O'^»c. 

1  itter.  Oa  W\rt, 


tAo^  1  browrv^Si\ty  CL^T 
■mvAV.  tio*- c.  4i.ve  ^o'^A. 
Oamp  I  p\a  S>^  >  c 


«»>A  ar«*>.^t  ^ 

V.IAVV  ^race  oS  fiwe 
i  .  Oa<«p  I  f '4  4^  ic. 


L  brovOf>|C'0j€y,S''^>> 
fine  'to  rr,0^*\*r^  SKHO  w>^ 
abur.A«ot  ro1t«A  a^'ol^ 

^rac^.*>««t  4  to  i^ravaJ  *i*«' 
Oan^^  j  ^ti  cKy . 


^^t4^v^~l  ^rtj^ClayCj  SlUT 
Wlt^  ^V%a\b  frae^manta 

Afvro*..  Top  o4  Be 


70  w*octV<ar«A  SHAi^e. 


McA<un\  ^ra^j  silty  SHAlG. 

Hori  mortal  b«AA>nc^ 

parallel  to  frae-tura*. 

Cara  ^raanA  in  up^ar  part  4,7*^ 
ron.  %aft  ^l.alc  in  batloa- 
O.'it  aP  raeoraraA  Care. 


lbaTta«n  oV  Ualc 

Ob^arvatian  pipe 

left  in  Wale, 


»r^**  II  )t  aatviaui  laiTrain  *M  oonalTi 


C.TO'.c  h"  OD.  split 
sp&on  UOlt^  boo  li.  . 
Viamraar  ^alllnc^ 

»a"  ta.u  samplat). 
Ocoie  >6“ 

C(.aaiia<a(l  14* 

UofcS  4“ 


Drowe  ie> 

Rac.o./ercA 
l-os^w  ° 


Dcave  18' 

Rac.es.arcA  «&' 


Drws/a  )^'- 

Raos/ercA  14.' 
Lass  4" 


Racewared  Ife' 
Law  Z" 


4  p .aces^  Sa.. 


41-52 


IMalfe.  tC-t&-ZZ 


OWtUMOUK  I  north  CCMTRfcL. 


OIG  creek.- ClewEL^ 


N  64*1. 14'i. 


P,  T  KiTL.t,i<! 


BOfFJkUO  0\^TR\CT 


1 11IM-TA4’.  M.^- 


t.  NAMt  or  OOltLCA 

Out  k^alloTT 


Dmi^TioM  or  moci 

CMTlCRU  n'WCmMKO  . 


LmZ.T'-4n  T  (  ¥ ¥•!  ^T-TTV/T-'H 


_ S  t  H.  4oc 


1».  TOTAL  NO.  or  OVCN'  )0*rTUN0Ke 
•UNOIN  lAMNLCft  TAKtM  >  | 


«4.  total  numocn  coni  OOMCI  I 


If.  CLCVATION  ONOUNO  VATIN  ^4} 


.  0««.  FROM  VCRt 


.  DCPTM  ONILLIO  INTO  NOCK 


TOTAL  OCPTM  or  HOLC  \ 


Insa 


COtNALITCO 

\t  7a 


IVATION  TON  or  NOLI  % 


CONI  NCCOVCNV  ton  MNINO  4.4* 


CLAHiriCATioN  or  matiniali 


6o^.(^ 


KA*%C.  Boc 

tori 

Cl'- 4  ckv\  wj  ^  c^Vav^ 

vv^e4<uw'^ 

^,4-'  I  ProVaAV^^.  Top  o4  RocIC* 


E'TiCK.  a»Mi  Co-.cre.+e 


Oto«.  V’O  .P. 

&pOor\  V>0  W. 

^Vvarwnvtr  'A  - 

'^rout  't" 

i* 


Int«r.^t44s4  av^4  ^ftrA 

■v'->«a;u»v,  Run 

.  Hor'\T.of\la\  be44*  58A 
incj  ^orft\\<.\  +0  fractures. 
lncipi<f>^  hairline  ^raC- 
1«re&  eiew'clop®-  ^pon 
jre  . 


7p<ecei 


Mostly  ho.rA^yT\ftAiurr\ 

%il1.y  SHAUE  .  5>t>mc 

E>’na\«. . 

Prcaene«  of  c'»y  Seams 
inferrcA  frorn  Core,  less 
onA  ^rcscnec  f'rao\- 

in  Cenfer  of  run. 


pieces 


HerAy  y*3 1  *'  , 

Herieenfei  bsAAinc^OnA 
frectures.  C»rt.  \ass 
indicate  cle*^  or  *,ft  »hal' 


luJ??**  1 8  34  KMVIOUI  S0ITI«H>  »ac  eMOklTC. 


rrBMM.iicmn 


5  pieces 


n.  mtt  OHO  rrm  or  mr  Kt)C.  Di<k»AO>4t 


w\  S.L. 


|«  TOT  AW  MUWiM  COIIt  •OK  St 


l»  f  WIVATIOW  MOWMO  VATKA  ^  ^ 


■y  •^T'P'r.f  T^n:  t  /  gr.T  ^Trf 


li.  TOTAL  AO.  OT  Oytfl-  lOliTWOOtO 
•UAOCN  iAMAWlt  TAKIN  i  *7  J 


NrtPM 


•  OTt)<fc  *“  o  o.  bpr>-»- 
S^ooo  UJiAW 

WpcMwcr 

\®“  C  io.fr-  ts)  ■ 

'Dr»«C« 

<l,l(iegc««id  t4’' 

V.c»«  4“ 

Dro  <</  c 

iB" 

Rec»ve.re^ 

14.' 

Low 

trovt 

'6' 

R»e»y/«r«  A 

l.B«V 

T 

Bfo  >lt 

IB' 

R«.cox«r«A 

16 

Uo%v 

0 

Drove. 

IB" 

R«Ca</ftf'«.A 

Iw" 

V.e%% 

2.' 

Dre</e 

I  ft" 

Recover*  A 

16" 

^vv 

0 

Drove 

tft" 

Recovered 

\4" 

4“ 

AI-55 


OMLLMC  LOC 


1. 

6'<a  CRtev<.- CLeMev.K»4D,  0H\O 


Of  “L  iNUT$ 


n.  Ilf  AMO  TVft  Of  IT 


M.  V  L. 


KITi.lM^»*e.l  1 

t|.  TOTAL  MO  Of  OVEMr  {OifTwoOCe  { 

OUMOCN  tAliOLit  TAREM  I  ^ 

DC-^e.-^4. 

f4.  TOTAL  MUMOCfl  COME  OOXBt  | 

If.  ILtVATlON  OOOUMO  WATCn  ^21.4 


lOI^TlON  Of  MOLC 

CNTICAL  QlMCWIMtO  . 


.  Of*.  ffOM  WKMT. 


tf.  ILKVATIOW  TOf  Of  MOLt 


roitc^ 

Oa*N^p, 


R«,co\/e.r^ 

b«,\ow  y  ^3-^ 


Bo  'WeoYWo.rcA  . 


4f ^fn.  Top  o4  ftfck. 

-  r. 


I 


—  Hi^K  fr»«.VMr« 

t»>c'»p««>»A  ^rskc^ur^ 


It  36  ^mviovi  inTioMt  aim  omockti 


OtoxjC.  3"0-t}.  S^V!+. 
J4R  Spoors  uii-VVv  400  • 'b-  , 
ji|  V\a«\«\«.t  ^«"  \8. 

Otmc.  >*" 

ZuoMtttA  tfe" 

U33  r 


Drove  18’ 

Recovered  1^' 

Lo*»  z" 


Drove.  »6" 

Recover  Veil  o 

lb 


•rove  I  a' 

^^eeavercA  \  Z" 
Lo%\ 


rra/wKLUCDtn 


C4ee«>  fret'Varev 
\'Z.  pieces 


41-57 


«N  •» 


tfM-A 


-AJ-53 


0IILUN6  LOC  I  north  CCHTRau 


eiGi  CREe»£.-Cl.€s/€URNO.  OHIO 


KC»4.‘^.o5o  e  ■Z.n.TSft 


ODILLma  AttHCr 

F.  T,  Kituih^k* 


IW.M»0C.lft.Z5 


|«».  MZC  AMO  TVM  O#  tlT  HK^Di^kMOMO 

[m.  batum  rap  witvArwn  wmwjfu  >  u 


tt.  TOTAU  MO.  or  OVCM 
•WMOtM  •AiiMi.tZ  74 


TAUfMj  q 


14.  rOTAU  MUMOCM  COMI  OOXIS 


U.  tLIVATIOM  OnOWMO  MATCH  ^oS.o 


(•T  aiiTCO 

I4  0ATCMOLC  i,5  7e  hS 


n.  CLCVATIOM  TOH  Or  MOtC  4 


IC.  TOTAk  COMI  NICOVCMV  rOM  OOMIMO 


tt.  ttOMATUM^J^r  IMtMCCTOM 


S'»clc_  j  A"o  Coar^t. 

wiTV\  ^ra^c.1  ■ 


^  l&rouLin  ^lUT  wJ cl&y  dnA 

fiO«  S«»^A  j  C.oa\ 

.  Da^.p- 


6r#y  a«A  CuXt 

wJt’W 

Damp. 


\t> 

S^ND,  par^'y  I  r.iv*rot«ii , 
Dry, (F, 1.0, 


DarK.  Ord  brttwr^, 

2  Coar««  S^ND 

_ v/itW,  pabS^cs  ftrd  i^raveL 

^  Dry,CPlLL> 


to  ro«^n  lum 

ICofltr%«  witb 

C\ay  .  Damp. 


^  i>pe>«rt  wiTb  »»eo  'p. 
*  Vvawvrrt^r  ^ftSkSry* 

0«Ne.  ‘B* 

Ruo'itrad  M 

I  s  \.o*»  8 


Drto./e  16' 

Rec-awc^cd  1 4 
uQ&i  4" 


Drave  16" 
Ra&avarcd  ib' 
LskV  f 


Oravt  16" 

Hccawercd  l(a" 
l-o^v  z" 


Drove  16" 

Recovered  IZ" 

Doe\  4," 


Drove  >8" 

RacovereA  tZ" 
Lo%v  C," 


Drove  16“ 
Recovered  14” 
V-ooe  4'' 


•MOT?**  11  34  omviowt  (WTIOMt  OM  OnOklTI 


D»76-^C. 


0MLLIN6  LOC 


I.  PIVOJKCT 

B\6  CR6ei<-CLEv6v.Kuti  ^ohvo 


11'  ■  in  ■  "TOfT  ri  j 


ws.^.u. 


1,  DtOTM  OOILLIO  INTO  MOCK 

1.  TOTAL  OCOTM  OP  MOLI 

U.  total  MUMOtO  coot  OOKtt 


ir  IktVATlOW  OnOUNO  VATtn 


.•  D*ttHOLt  iruVuwE  IB 


IV.  KLtVATlON  TOO  OP  MOLI  (^Z 


<«.  TOTAL  COfVC  ACCOVCOr  POO  OOHINO 


leoMObCTce 

i  7& 


CLAtSIOICATIOM  OP  MATtOlALS 


&ro«wo 

^irN^ 

.  PILL.. 


j  CW^  roC-fc. 

■fpOkOjir^^yNlv^  Some 

(o  'Moo^  aiv%^ 

- ^nss/et.  Oam^.  FILL.. 

2o 


C<re^,C\Qyty  metiium  sani 
^rav<t\  <Vrv^  Coarv<^ 

^  .  Oo»»^  F  i  UL 


^  Oarit  ^r«Y 

.  soa(^  Coorv^ 

2  50'"A  .  rvt  Any  .  C^r9t*n^r*^ 

sa.sA  ?)  Fill. 


Dare  e^r«^  ''•  b'att^ 
Coarse  Saoi  >h*\V>  some 
cU^.  w«f|  sV.enj.  Fill 


2-  jBlaefc  J  Silt^j  »T^*iiun^  SanA 
vxi'Hi  ^I’ne  o^A  Coorse  SanA, 
Pebbles,  Wd'jrunnj^.  FlLL. 


Gr«<f  a»>A  bre»«»n^  eW'^ej 
fine.  La»>A,wi+V  ailf  e>\A 

I  Borne  meAiuoa  SanA.>Mef’, 

Bficky.  Fill. 


Orwe.  V  0.0.  SEiVf- 
±>poon  uJ'^K  Aoo  'b  ■ 
V\a«v\mer  ^aVI>»vJ 
\8"  1  «.\'  sarTv^NjA)- 
Orsot  IB'" 

Fccoucrl^  IZ*' 

Los*  f 

P  '  '  ' 

Orttb/e 

16" 

R^cos/crcA 

10" 

Low 

8' 

Drove 

IB' 

RccowereA 

% 

Less 

lO" 

Drove 

>B" 

fc" 

LoVs 

IZ" 

Drove 

Reeo\ferc4  17“ 

Loss 

1" 

Orovt 

18" 

RccevereA 

lO" 

Less 

6 

Drove 

18" 

Reseverel 

IBi" 

Less 

e 

OllUINO  lOO  (Co«t  SkMi) 


f^AllON  10»  Of  HOll 


tilVAIION 

1  OlfTM 

•  1 

1  b 

MtlAlUTfON 


ClMSiriCATION  Of  MUTfllMS 


X  cotf  iox  ot| 
Mcov  (AMni  I 

NO  I 


No. 


ilMAJWl 

tDnMm$  tim*  m^Uf  /»>>  */ 


^cSiuvvi  t®  Aarla  .^rc^^  Ciaycy  i 
■Fine  SKUD  witW  gravel  ^ 
Sor^e  Coarat  %anA  anA 
traaL.  vjtt  itiexy.  FILL 

1 

1 

i 

1 

1 

'‘lU 

1 

Z*.tf 

1 

OravC  lA" 

^ectvcrcA  14." 

Uoaa  4" 

j 

JA®. 

■»I7 

jorovc.  Ift' 

Rccov«rci  14** 

I 

B'atK.  I  y<^€Aiu.w  Sai«A  j 

fi.>e  toftrv*. 

Sa.n«.  t*Hft«eo>i4 

recvc.  ton  e  It  o.v\J^ 

|6tV>*r  Tr-a^U  -wet,  , 


pife  Dro>/e 


Racavcra^  \i,’ 
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UNCONFIKED  COMPRESSION  TEST  REPORT 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 


Boring  No. : 
S2unple  No .  : 

Depth : 

Unified  Soil 
Classification: 


U-78-5A 

Shelby  Tube  #1 
2.0*  -  4.0* 


ML 


Type  of  Sample:  Undisturbed 
Specimen  Size:  2.8"  dia.  by 

5.6"  high 


TEST  DATA 


Type  of  Test:  Unconfined  Compression  (controlled  strain) 


Specimen  Number _ 

Wet  Density  -  p.c.f. 
Dry  Density  -  p.c.f. 
Moisture  Content  -  % 
Saturation  -  % 
Compressive  strength  - 
Strain  at  Failure  -  % 
Type  of  Failure 


_ _ 1 

113.7 

85.9 

32.4 

93.5 

.s.f.  0.283 

8.93 
Bulging 


Note: 

The  strain  rate  was  0.02"  per  minute. 


September,  1978  F.  T.  Kitlinski  &  Associates,  Inc. 

Harrisburg,  Pennsylvania 
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UNCONFINED  COMPRESSION  TEST  REPORT 


BIG  CREEK  FIXXID  CONTROL  PROJECT 
CLEVELRND,  OHIO 


Boring  No.;  U-78-5A 
Sample  No.;  Shelby  Tube  #1 
Depth;  2.0'  -  4. O’ 


September,  1978  F.  T.  Kltllnehi  &  Associates, 

Harrisburg,  Pennsylvania 


Sheet  I  of  2 


UNCOMFIHED  COMPRESS lOH  TEST  REPORT 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 


Boring  Ho . : 
Sample  No . : 

Depth : 

Unified  Soil 
Classification: 


U-78-6A 

Shelby  Tube  #1 
3.0*  -  4.0* 


CL 


Type  of  Sample:  Undisturbed 
Specimen  Size:  2.8"  dia.  by 

5.6"  high 


TEST  DATA 


Type  of  Test:  unconfined  Compression  (Controlled  strain) 


Specimen  Number _ 

Wet  Density  -  p.c.f. 
Dry  Density  -  p.c.f. 
Moisture  Content  -  % 
Saturation  -  % 
Compressive  Strength  - 
Strain  at  Failure  -  % 
Type  of  Failure 


_ 1 _ 

120.7 

99.4 

21.4 
83.9 

.s.f.  0.546 

4.46 

High-Angle  Shear 


Note: 

The  strain  rate  was  0.02"  per  minute. 


September.  1978  F.  T.  KitllnsXi  4  Associates.  Inc. 

Harrisburg.  Pennsylvania 
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UNCONFINED  COMPRESSION  TEST  REPORT 

BIG  CREEK  FIOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  No.:  U-76-6A 
Sample  No.:  Shelby  Tube  #1 
Depth :  3 . 0 '  -  4 . 0 ' 


Axial  Strain  -  % 


September,  1978 


F.  T.  Kitlinaki  &  Associates,  Inc. 
Harrisburg.  Pennsylvania 


AZ-41 


Sheet  1  of  2 


UMCONFINED  COMPRESSION  TEST  REPORT 

BIG  CREEK  PliOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

Boring  No..-  U-78-20A  TyP®  of  Sample:  Undisturbed 

Sample  No.:  Shelby  Tube  #1  Specimen  Size:  2.8"  dia.  by 

Depth:  4.0*  -  5.0*  5.6“  high 

Unified  Soil 
Classification:  CL 

TEST  DATA 

Type  of  Test:  Unconfined  compression  (Controlled  Strain) 


Specimen  Number 


Wet  Density  -  p.c.f.  124.2 

Dry  Density  -  p.c.f.  102.6 

Moisture  Content  -  %  21.1 

Saturation  -  %  88.0 

Compressive  Strength  >  t.s.f.  0.436 

Strain  at  Failure  -  %  10.18 

Type  of  Failure  Bulging 


Note: 

The  strain  rate  was  0.02"  per  minute. 


September,  1978  F.  T.  Kitlinski  &  Associates,  Inc 

Harrisburg,  Pennsylvania 


/t2-48 
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September 


UNCONFINED  COMPRESSION  TEST  REPORT 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  No.:  U-78-20A 
Sample  No.:  Shelby  Tube  #1 
Depth :  4 . 0 '  -  5 . 0 ' 


Axial  Strain  -  % 


Failure  Sketch 


>  1978  F.  T.  Kitlinski  &  Associates,  Inc. 

Harrisburg,  Pennsylvania 


Dry  Density 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 


STANDARD  COMPACTION  TEST  REPORT 


Boring  No.: 
Seunple  No.: 
Depth : 

Unified  Soil 
Classification: 


A-7d-3 
Cocaposite 
1.5*  -  7.5* 

CL 


Moisture  Content  ~  % 


MaxiMMw  Dry  Deneityt  1-lB.D  p.c.f 

Optimum  Moisture  Content:  11.9 


18 


September.  1978 


F.  T.  KitlinsAi  &  Associates.  Inc 
Harrisburg.  Pennsylvaixia 


Half  I—  0*y  Pai>aity<  - - - U4.^ 

OptiauB  Noiatura  Coatapt;  15.5  % 


Saptambar.  1978  P.  T.  Kltliaaki  a  Aaaoclataa,  Inc. 

Harriaburg,  Pannaylvanla 


BIG  CREEK  FI<CX70  CONTROL  PROJECT 
CLEVEIAMD,  OHIO 


STASDAM)  COMPACTIOB  TEST  REPORT 


Boring  Mos . 2 
Samqple  Mo. 2 
Oapth: 

Unified  Soil 
Classification; 


DC-7B-3,  18  &  20 
Composite 


CL 


Maxiisttm  Ory  Density ;  —115.7  . 

Optimum  Moisture  Content:  13.7  % 


September,  1978 


F.  T.  Kitlinski  «  Associates,  znc. 
Harrisburg,  Pennsylvania 


A2-53 


I 


BIO  CRZZK  FUX>D  COMTROL  PROJECT 
CLEVEIAMD,  (»1I0 


SUNtRRY  or  BATURAI.  MOISTURE  COMTEMT 
DBTBRMZEATIOHS  FOR 
LABORATORY  TEST  ORDER  MO.  3 


Boring  No. 


Samplo  Mo. 


Natural  Hoiature 
Dapth  Content 


A-78-1 

2 

1.5' 

- 

3.0* 

21.1 

A-78-1 

3 

3.0’ 

- 

5.0* 

24.3 

A- 78- 2 

4 

5.0* 

- 

7.0* 

18.6 

A- 78-3 

2 

1.5* 

- 

3.0* 

15.1 

A-78-3 

3 

3.0* 

- 

5.0* 

20.9 

A-78-3 

4 

5.0* 

- 

7.5* 

14.2 

D-78-13 

2 

.1.5' 

3.0* 

17.1 

D-78-13 

12 

16.5* 

- 

18.0* 

31.3 

D-78-13 

21 

30.0* 

- 

31.5* 

27.4 

DC-78-4 

3 

3.0* 

• 

4.5* 

19.0 

DC-78-4 

4 

4.5* 

- 

6.0* 

18.1 

DC- 78-4 

5 

6.0* 

- 

7,5* 

19.6 

DC- 78-4 

6 

7.5* 

- 

9.0* 

17.4 

DC-78-6 

3 

3.0* 

• 

4.5* 

20.5 

DC- 78-6 

4 

4.5* 

- 

6.0* 

20.5 

DC-78-6 

5 

6.0* 

- 

7.5* 

16.5 

DC-78-6 

6 

7.5’ 

- 

9.0* 

14.7 

DC-7e-6 

7 

9.0* 

• 

10.5* 

13.3 

DC-78-9 

3 

3.0* 

- 

4.5* 

25,9 

DC- 78- 21 

2 

1.5* 

3.0* 

25.1 

DC-78-21 

3 

3.0* 

4.5* 

26.6 

DC-78-3 

6 

7.5* 

9.0* 

26.6 

DC-78-3 

7 

9.0* 

- 

10.5* 

17.2 

DC-78-3 

9 

12,0* 

• 

13.5* 

21.7 

DC-78-3 

11 

15.0* 

- 

16.5* 

22,7 

DC- 78- 18 

4 

4.5* 

6.0* 

36.8 

DC-78-18 

5 

6.0* 

- 

7.5* 

33.2 

September.  1978 


F.  T.  KitllneRl  A  Asaoclates,  Inc. 
Harrlaburg.  Penaaylvanla 


t 

I’ 

E 


Natural  Moisture 


Borina  No. 

Saunple  No. 

Depth 

Content  (' 

DC-78-20 

3 

3.0* 

. 

4.5' 

18.3 

DC-78-20 

4 

4.5* 

- 

6.0' 

25.5 

DC-78- 20 

6 

7.5* 

- 

9.0* 

24.9 

DC-78-20 

7 

9.0* 

* 

10.5* 

21.5 

DC-78-20 

8 

10.5' 

• 

12. O' 

24.0 

DC-78-20 

9 

12.0* 

- 

13.5' 

23.9 

DCU-78-24 

Shelby  Tube 

3.0' 

5.0' 

22.4 

«1 

DC-78-2 

4 

4.5* 

- 

6.0' 

22.8 

DC- 78-5 

3 

3.0* 

4,5' 

19.2 

DC-78-5 

5 

6.0* 

- 

7.5' 

19.0 

DC- 78- 5 

6 

7.5* 

- 

9.0' 

15.0 

DC-78-7 

2 

1.5* 

3.0' 

20.3 

DC-7e-7 

4 

4.5* 

- 

6.0' 

22.3 

DC-78-7 

6 

7.5' 

• 

9.0' 

20.3 

DC-78-7 

9 

12.0* 

13.5' 

24.8 

September ,  1978 


F.  T.  Kltlinski  &  Associates.  Inc 
Harrisburg,  Pennsylvania 


TRIAXIAL  COMPRESSION  TEST  REPORT 


Boring  Nos . : 

Sample  No. ; 

Depth ; 

Unified  Soil 
Classification:  CL 

TEST  DATA 

Type  of  Test:  Consolidated  -  Undrained  (Controlled  Strain) 


Soecimen  Number 

1 

2 

3 

Call  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

106.4 

105.7 

106.2 

Initial  Moisture  Content  -  % 

18.7 

18.1 

18.9 

Initial  Saturation  -  % 

85.5 

81.3 

85.9 

Final  Dry  Density  -  p.c.f. 

106.7 

106.4 

107.4 

Final  Moisture  Content  -  % 

19.8 

20.6 

20.4 

Final  Saturation  -  % 

91.2 

94.1 

95.6 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

3.806 

5.145 

7.403 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  At  Failure  -  74 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was  0.02 

”  per  minute 

2.  The  specimen  failure  was  assumed  to  coincide  with  the 
pea)(  deviator  stress  or,  in  a  situation  where  there  is 
no  peak  deviator  stress,  to  coincide  with  the  deviator 
stress  at  1574  axial  strain. 

September,  1978  F.  T. 

Kitlinski  & 

Associates 

,  Inc. 

Harrisburg,  Pennsylvamia 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


A-78-1  &  A-78-2  Type  of  Seunple;  Remolded 

Composite  Specinten  Size:  2.8"  dia.  by 

-  5.6"  high 


Sheet  2  of  3 


TRZAXIAL  CONPRESSIOM  TEST  REPORT 

BIO  CREEK  FLOOD  CONTROL  PROJECT 
CLEVEIAMDr  «iUO 


Consolidated  -  Undrained 
Test  (Controlled  Strain) 

Boring  Nos.:  A-78-1  & 
A-78-2 

Sample  No.:  Con^site 

Depth:  -  -  - 


Axial  Strain  -  % 


Total  Stress  Envelope 
0  =■  5.  I* 


September,  1978 


P.  T.  Xitlinski  &  Associates,  Inc 
Harrisburg,  Pennsylvania 


Al'Sl 
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TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 


RESULTS  OF  FALLING-HEAD  PERMEABILITY 
TESTS  PERFORMED  ON  TRIAXIAL  SPECIMENS 


Boring  Nos . : 
Sample  No . : 
Depth: 


A-78-1  &  A-78-2 
Con^aite 


Unified  Soil 
Classification:  CL 


Type  of  Sample:  Remolded 
Specimen  Size:  2.8"  dia.  by 

5.6"  high 


Speciiiien  No. 


Cell  Pressure* 
_ (t.s.f.) 


Coefficient  of  Permeability, 
X20>  at  20»  C.  (cnV'sec) 


1  1.0 

2  2.0 

3  4.0 


6.09  X  10“® 
5.68  X  10“® 
2.97  X  10"® 


*  The  falling-head  permeability  testa  were  performed  after  the 
specimens  had  been  allowed  to  fully  consolidate  under  the 
applied  cell  pressure. 
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TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 

Boring  No.:  A-78-3  Type  of  Sample:  Remolded 

sample  No.:  Coiqf>oaite  Specimen  Size:  2.8"  dia.  by 

Depth:  -  5.6"  high 

Unified  Soil 
Classification:  CL 

TEST  DATA 

Type  of  Test:  Consolidated  -  Undrained  (Controlled  Strain) 


Specimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

111.1 

110.5 

110.9 

Initial  Moisture  Content  -  % 

16.8 

16.6 

16.1 

Initial  Saturation  -  % 

88.5 

86.0 

84.3 

Final  Dry  Density  -  p.c.f. 

112.1 

110.8 

111.9 

Final  Moisture  Content  -  % 

22.9 

24.4 

22.7 

Final  Saturation  -  % 

100 

100 

100 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

2.513 

4.846 

9.334 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging  and 

High-Angle 

Shear 

Notes:  1.  The  strain  rate  was  0.02"  per  minute. 

2.  The  specimen  failure  was  assumed  to  coincide  with 
the  pea)c  deviator  stress  or,  in  a  situation  where 
there  is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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Consolidated  -  Undralned 
Test  (Controlled  Strain) 


Boring  No.: 
Sample  No. ; 
Depth : 


A-78-3 

Con^site 
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triaxial  compression  test  report 


big  creek  piood  costool  project 

CIEVELASD,  OHIO 


ksolts  or 


Boring  No 
Sample  No 
Depth; 


A-7a-3. 

Composite 


Unified  Soil 

classification:  CL 


Type  of  sample: 
Specimen  Size: 


Remolded 

2.8“  dia.  by 
5.6"  high 


Specimen  No. 
1 
2 
3 


Cell  Pressure* 

(t.s.f.) 

1.0 

2.0 

4.0 


'©efficient  of  Permeability, 
lc20.  St  20’’  C.  (cm/sec) — 


5.27  X  10"® 
4.89  X  10"® 


cell  oressure. 
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TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 


Boring  Nos.:  DC-78-4,  6,  9 

Sanple  No.:  Composite 

Depth:  _  _  _ 

&  21  Type  of  Sasgile 

Specimen  Size: 

:  Remolded 

2.8“  dia.  by 
5.6”  high 

Unified  Soil 

Classification;  CL 

TEST  DATA 

Type  of  Test:  Consolidated  - 

Undrained 

(Controlled 

Strain) 

Soecimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

100.3 

100.9 

99.9 

Initial  Moisture  Content  -  % 

21.9 

20.2 

21.9 

Initial  Saturation  -  % 

89.0 

83.3 

88.1 

Final  Dry  Density  -  p.c.f. 

100.0 

101.3 

100.6 

Final  Moisture  Content  -  % 

23.8 

23.7 

25.3 

Final  Saturation  -  % 

95.9 

98.7 

100 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

2.652 

4.408 

7.762 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

14.3 

15.0 

Type  of  Failure  Bulging  Bulging  and  Bulging  and 

High -Angle  High-Angle 

Shear  Shear 

Notes;  1.  The  strain  rate  was  0.02”  per  minute. 

2.  The  specimen  failure  was  assumed  to  coincide  with 
the  peak  deviator  stress  or.  in  a  situation  where 
there  is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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Consolidated  -  Undralned 
Test  (Controlled  Strain) 

Boring  Nos.:  DC-78-4,  6, 
9,  &  21 


Sample  No.:  Composite 
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triaxial  compression  test  report 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


RESULTS  OF  FALLING-HEAD  PERMEABILITY 
TESTS  PERFORMED  ON  TRIAXIAL  SPECIMENS 


Boring  Nos . : 
Sample  No. : 
Depth : 


DC-78-4.  6.  9  &  21 
Composite 


Type  of  Sample:  Remolded 
Specimen  Size:  2.8“  dia.  by 
5.6"  high 


unified  Soil 
Classification:  CL 


Specimen  No. 
1 
2 
3 


Cell  Pressure* 
(t.s.f .) 


Coefficient  of  Permeability, 
K20,  at  20»  C.  (cm/sec) 


1.0 


4.10  X  10“® 


7.69  X  10~® 
4.60  X  10“® 


*  The  falling-head  permeability  tests  were  performed  after  the 
specimens  had  been  allowed  to  fully  consolidate  under  the 
applied  cell  pressure. 


September,  1978 


F.  T.  KitlinsKi  &  Associates,  Inc. 
Harrisburg,  Pennsylvania 


Al-(oA 


Sheet  1  of  3 


TRIAXIAL  COMPRESS IC«  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVEIAMD,  OHIO 


Boring  Nos.:  DC-78-3,  18  &  20  Type  of  Siunple:  Remolded 

Sample  No.  Composite  Specimen  Size:  2.8"  dia.  by 

Depth:  -  _  _  5.6“  high 

unified  Soil 
Classification:  CL 


TEST  DATA 

Type  of  Test:  Consolidated  -  Undrained  (Controlled  Strain) 


Soecimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

102.4 

103.6 

102.4 

Initial  Moisture  Content  -  % 

20.4 

19.0 

20.9 

Initial  Saturation  -  % 

86.4 

82.9 

88.5 

Final  Dry  Density  -  p.c.f. 

102.8 

103.3 

103.0 

Final  Moisture  Content  -  % 

28.2 

23.7 

26.0 

Final  Saturation  -  % 

100 

100 

100 

Principal  Stresses  at  Failure 

Total  (tejor  -  t.s.f. 

3.189 

4.528 

7.523 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

14.3 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was  0.02"  per  minute. 

2.  The  specimen  failure  was  assumed  to  coincide  with 
the  peak  deviator  stress  or,  in  a  situation  where 
there  is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Consolidated-  Undrained 
Test  (Controlled  Strain) 

Boring  Nos.:  DC-78-3, 

18  &  20 

Sample  No. :  Composite 

Depth :  -  -  - 


Sheet  3  of  3 


triaxial  compression  test  report 


BIG 


CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND .  OHIO 


Boring  Nos  -  : 
sample  No. : 
Depth : 


DC-78-3,  la  U  20 

Composite 


Unified  Soil 
Classification:  CL 


*pyps  of  Sample : 
Specimen  Size: 


Remolded 

2.8"  dia.  by 
5.6"  high 


cipeeimen  No_i. 
1 


Cell  pressure* 

tt.s.f^ - 

1.0 


2 


2,0 


3 


4.0 


coefficient  of 
v,r|.  at  20_»_ 


permeability. 
r.  (cm/aec) 


1.23  X  lO"® 


2.31  X  10"® 


2.17  X  10"® 


cell  pressure. 
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TRIAXIAL  COMPRESSION  TiST  REPORT 

big  creek  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  Nos.:  DC-78-2,  5  &  7 

Sample  No.:  Composite 

Depth;  _  -  - 

Unified  Soil 
Classification:  CL 


Type  of  Sanqple:  Remolded 
Specimen  Size:  2.8”  dia.  by 

5.6"  high 


TEST  DATA 

Type  of  Test:  Consolidated  -  undrained  (Controlled  Strain) 


Soecimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

88.0 

84.3 

84.9 

Initial  Moisture  Content  -  % 

32.8 

37.9 

38.2 

Initial  Saturation  -  % 

95.3 

100 

100 

Final  Dry  Density  -  p.c.f. 

88.9 

84.9 

85.2 

Final  Moisture  Content  -  % 

34.8 

34.6 

40.6 

Final  Saturation  -  % 

100 

93.5 

100 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

1.180 

2.634 

5.366 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was  0.02"  per  minute. 

2.  The  specimen  failure  was  assv.'ned  to  coincide  with  the 
peak  deviator  stress  or,  in  a  situation  where  there 
is  no  peak  deviator  stress,  to  coincide  with  the 
deviator  stress  at  15%  axial  strain. 
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TRIAXIAL  COMPRESSION  TEST  REPORT 
BIO  CREEK  FLOOD  CONTROL  PROJECT 

/iT.ptfgT  »im  ntirn 


Consolidated  -  Undrained 
Test  (Controlled  Strain) 

Boring  Nos.:  DC-78-2,  5 
&  7 

Sample  No..-  Composite 
Depth:  _  _  - 


Axial  Strain  -  % 
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TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FliOOD  CONTROL  PROJECT 
CLEVELAND.  OHIO 


RESULTS  OF  FALLING-HEAD  PERMEABILITY 
TESTS  PERFORMED  ON  TRIAXIAL  SPECIMENS 


Boring  Nos.:  DC-2,  5  &  7 

Seunple  No.:  Composite 

Depth:  _  _  _ 


Unified  Soil 
Classification:  CL 


Type  of  Saiqple:  Remolded 
Specimen  Size:  2.8"  dia.  by 

5.6"  high 


■Sparim^n  NO . 


Cell  Pressure*  Coefficient  of  Permeability, 

- U-s.f.)  _  K20.  at  20°  c.  (cm/sec) 


1  1.0 

2  2.0 


3 


4.0 


1.63  X  10"'^ 
7.11  X  10"® 
1.2$  X  10"® 


The  falling-head  permeability  tests  were  performed  after  the 
•pscimens  had  been  allowed  to  fully  consolidate  under  the 
applied  cell  pressure. 
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Boring  Nos. 
sample  No. 


TRIAXXAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


A-78-1  &  A-78-2  Type  of  Sample: 
Composite  Specimen  Size: 


Remolded 
2.8"  dia.  by 


Depth :  -  -  - 

5.6" 

high 

unified  Soil 

Classification:  CL 

TEST  DATA 

Type  of  Test:  Unconsolidated  - 

Undra ined 

(Controlled 

Strain) 

Soecimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

109.0 

109.2 

107,8 

Initial  Moisture  Content  -  % 

18.2 

18.9 

18.6 

Initial  Saturation  -  % 

88.9 

92.7 

88.1 

Final  Dry  Density  -  p.c.f. 

110.0 

110.3 

108.6 

Pinal  Moisture  Content  -  % 

17.3 

17.9 

17.8 

Final  Saturation  -  % 

86.7 

90.4 

86.0 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

3.149 

4.249 

6.189 

Total  Minor  -  t.s.f. 

1-000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was  0.02”  per  minute. 

2.  The  specimen  failure  was  assumed  to  coincide  with 
the  peaR  deviator  stress  or,  in  a  situation  where 
there  is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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Unconsolidated  -  Undrained 
Test  (Controlled  Strain) 

Boring  Nos. :  A-78-1  & 

A-7e-2 

Sample  No.;  Composite 
Depth;  •  -  - 
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TRIAXIAL  COMPRESSION  TEST  REPORT 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  No. 


A-78-3 


Type  of  Sample:  Remolded 


Sample  No. :  Composite 

Depth :  -  -  - 

Specimen  Size:  2.8“ 

5.6“ 

dia.  by 
high 

unified  Soil 

Classification:  CL 

TEST  DATA 

Type  of  Test:  Unconsolidated 

-  undrained 

(controlled 

Strain) 

Soecimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

114.2 

113.2 

113,5 

Initial  Moisture  Content  -  % 

14.5 

15.5 

14.8 

Initial  Saturation  -  % 

83.0 

86.4 

83.1 

Final  Dry  Density  -  p.c.f. 

113.3 

114.5 

113.8 

Final  Moisture  Content  -  % 

15.6 

14.3 

14,9 

Final  Saturation  -  % 

87.1 

82.5 

84.4 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

2.950 

5.662 

8.160 

Total  Minor  ~  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notea:  1.  The  strain  rate  vras  0.02"  per  minute. 

2 .  The  specimen  failure  was  assumed  to  coincide  with 
the  peaX  deviator  stress  or.  In  a  situation  where 
there  Is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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Unconsolidated  -  undrained 
Test  (Controlled  Strain) 

Boring  No. :  A-78-3 

Sample  No. :  Composite 
Depth :  -  -  - 


Normal  Stress  -  t.s.f. 


September,  1978 


F.  T.  Kitllnalci  &  Associates.  Inc. 
Barrisburg,  Pennsylvania 


sheet  1  of  2 


TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND.  CHIO 

Boring  Nos.:  DC-78-4,  6,  9  &  21  Type  of  Sample:  Remolded 

Sample  No.:  Composite  Specimen  Size:  2.6"  die.  by 

Depth:  _  _  _  5.6"  high 

Unified  Soil 
Classification:  CL 

TEST  DATA 


Type  of  Test:  Unconsolidated  -  Undrained  (Controlled  Strain) 


Soecimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

101.7 

100.8 

100.3 

Initial  Moisture  Content  -  % 

21.7 

22.3 

22.4 

Initial  Saturation  -  % 

91.3 

91.7 

91.0 

Final  Dry  Density  -  p.c.f. 

102.6 

101.7 

100.8 

Final  Moisture  Content  -  % 

21.9 

21.3 

21.9 

Final  Saturation  -  % 

91.9 

89.6 

90.1 

Principal  stresses  at  Failure 

Total  ^tejor  -  t.s.f. 

2.493 

3.712 

5.811 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was  0.02"  per  minute. 

2 .  The  specimen  failure  was  assumed  to  coincide  with 
the  peak  deviator  stress  or,  in  a  situation  where 
there  is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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unconsolidated  -  undrained 
Test  (Controlled  Strain) 


Boring  Nos.: 

Sample  No. ; 
Depth: 


DC-78-4,  6, 

9  &  21 

Composite 


Normal  Stress  *  t»s*fe 
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TRIAXIAL  COMPRESSION  TEST  REPORT 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVEIAND.  OHIO 

Boring  Nos.:  DC-78-3,  18  &  20  Type  of  Sample:  Remolded 

Sample  No.:  Composite  Specimen  Size:  2.6"  dia.  by 

Depth:  _  -  _  5.6"  high 

Unified  Soil 
Classification:  CL 

TEST  DATA 

Type  of  Test:  Unconsolidated  -  Undrained  (Controlled  Strain) 


Specimen  Number 

1 

2 

3 

Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p,c.f. 

100.2 

102.4 

103.9 

Initial  Moisture  Content  -  % 

23.0 

21.9 

21.6 

Initial  Saturation  -  % 

92.1 

92.7 

95.0 

Final  Dry  Density  -  p,c.f. 

101.6 

102.5 

104.3 

Final  Moisture  Content  -  % 

21.5 

21.9 

21.4 

Final  Saturation  -  % 

89.2 

92.9 

95.1 

Principal  Stresses  at  Failure 

Total  Major  -  t.s.f. 

2.366 

2.949 

4.858 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15.0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was  0.02"  per  minute. 

2.  The  specimen  failure  was  assumed  to  coincide  with 
the  peak  deviator  stress  or,  in  a  situation  where 
there  is  no  peak  deviator  stress,  to  coincide  with 
the  deviator  stress  at  15%  axial  strain. 
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Unco&eolideted  -  undrained 
Test  (Controlled  Strain) 


Borinc  Mos. : 

Sample  No. : 
Depth: 


DC-78-3.  18 
&  20 

Composite 
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TRIAXIAL  COMPRESSION  TEST  REPORT 


BIG  CREEK  FLOOD  CC»JTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  Nos.:  DC-78-2,  5  &  7  Type  of  Sample:  Remolded 

Sample  No.:  Composite  Specimen  Size:  2.8"  dia.  by 

Depth:  _  _  -  5.6"  high 

Uniliod  Soil 
Classification:  CL 


TEST  DATA 


Type  of  Test:  Unconsolidated  -  Undrained  (Controlled  Strain) 

Specimen  Number _ 1 _ 2 _ 3 


Cell  Pressure  -  t.s.f. 

1.00 

2.00 

4.00 

Initial  Dry  Density  -  p.c.f. 

88.9 

86.8 

87.8 

Initial  Moisture  Content  -  % 

31.4 

35.2 

33.0 

Initial  Saturation  -  % 

93.2 

99.5 

95.4 

Final  Dry  Density  -  p.c.f. 

87.2 

88.6 

89.0 

Final  Moisture  Content  -  % 

34.1 

32.5 

31.4 

Final  Saturation  -  % 

97.3 

95.8 

93.4 

Principal  Stresses  at  Failure 

Total  ^fajor  -  t.s.f. 

1.170 

2.180 

4.240 

Total  Minor  -  t.s.f. 

1.000 

2.000 

4.000 

Strain  at  Failure  -  % 

15.0 

15.0 

15,0 

Type  of  Failure 

Bulging 

Bulging 

Bulging 

Notes:  1.  The  strain  rate  was 

0.02"  per  minute. 

2.  The  specimen  failure  was  assumed 
the  peak  deviator  stress  or,  in  a 
there  is  no  peaX  deviator  stress, 
the  deviator  stress  at  15%  axial 

to  coincide  with 
situation  where 
to  coincide  with 
strain. 
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Unconsolidated  -  undralned 
Test  (Controlled  Strain) 


Borin9  Nos. : 


DC-78-2, 
5  &  7 


Sample  Mo. :  Composite 

Depth;  -  -  - 


Axial  Strain  -  % 


c  =  0.09  t.s.f. 


12  3 

Normal  Stress  -  t.s.f. 


September,  1978 


P.  T.  KitlinsXi  &  Associates,  Inc. 
Harrisburg,  Pennsylvania 
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Sieve  site 


DIRECT  SHEAR  TEST  REPORT 
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DIRECT  SHEAR  TEST  REPORT 


SUMMARY  OF 

field  soil  permeability  test  results 
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CLEVELAND.  OHIO 


Boring  No.  DC-78-17 


Depth 

JftJ. 


1.5 


Applied  Head  Plow 

(ft.)  Igpffil 


Coefficient 
meability,  )t. 


of  Per- 
(cm/aec 


1.0 


0 


0 


F.  T.  Kitlinalci  &  Aaaociatee, 
Harriaburg,  Pennaylvania 


Inc. 
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FIELD  SOIL  PERMEABILITY  TEST  RESULTS 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  No.  DC-78 -18 


Depth 

(ft.) 

Applied  Head 
(ft.). 

Flow 

(gpro) 

Coefficient  of  Per¬ 
meability,  k  (cm/s«c) 

1.5 

1.5 

0.000260 

1.53  X  10"^ 

3.0 

3.0 

0.0000781 

6.89  X  10"® 

4.5 

4.5 

0.000573 

1.12  X  10"® 

6.0 

5.1 

0.00729 

1.26  X  10"'* 

7.5 

5.1 

0.00964 

1.67  X  10"* 

9.0 

5.1 

0.00938 

1,62  X  10"* 

9.7 

5.1 

0.0191 

3.30  X  10"* 

F.  T.  Kitlinski  &  Associates,  Inc 
Harrisburg,  Pennsylvania 


SUMMARY  OF 

FIELD  SOIL  PERMEABILITY  TEST  RESULTS 


Depth 

Iftu. 

0. 0-3.0 


BIG  CREEK  FLOOD  COMTROL  PROJECT 
CLEVELAND.  OHIO 


Boring  No.  DC-7B-19 


Applied  Head  Flow 

(ft.)  iapml 

0.5  0.01875 


Coefficient  of  per- 
meabilitv,  )t  (cny/Bec 


F.  T.  Kitlinelci  &  Aeeociatee, 
Harriaburg,  Pennaylvania 


Inc. 
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SUMMARY  OF 

FIEID  SOIL  PERMEABILITY  TEST  RESULTS 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CI^VUJUCD,  OHIO 


Boring  No.  D-78-20 


Depth 

(ft.) 

Applied  Head 
(ft.) 

Flow 

(qpm) 

Coefficient  of  Per- 
meabilitv.  k  (ciiv/se( 

0.0  -  3.0 

1.5 

0.275 

2.07  X  10“^ 

3.0  -  6.0 

4.5 

0.392 

9.85  X  10-^ 

6.0  -  9.0 

7.5 

0.100 

1.51  X  10"'* 

9.0  -  12.0 

10.5 

0.0229 

2.47  X  10~5 

12.0  -  15.0 

12.0 

Could 

Not  Fill  Hole 

F.  T.  KitlinsKi  &  AsaociateB, 
Harriaburg,  Pennsylvania 


Inc . 
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SUMMARY  OF 

field  soil  permeability  test  results 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


Boring  No.  DC-78-21 


Depth 

IttJ. 

0. 0-3.0 

3. 0-6.0 


Applie<i  Head 
(ftp - 

1.25 


2.5 


Flow 

iggroj 

0.01875 

0.003125 


Coefficient  of  Per- 
meability,  R  (ea/eecl 

1.70  X  10"* 

1.41  X  10"^ 


P.  T.  Kitlinelci  &  Aseociatea,  inc. 
Harrisburg,  Pennsylvania 
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F.  T.  Km.lNSKI  fc  ASSOCIATES 
REPORT  ON  HYDRAULIC  PRESSURE  TESTING 

Boring  Wo.  DC-78- 18 
Shoot  No,  1  oX  1 

Onto _ 6-16-78 _ 

Big  Creek  Flood  Control  Project 

Projoet  Loontlon  Cleveland.  Ohio _ Proloot  Wo. 78-03-2613 

Boring  Loontlon  N  650,138  E  216.044  Klor.  Ton  of  Bortno  620.2 

Drlllor  G.  Mellott  Wo.  of  Motor  _ 


DESCRIPTION  OF  OPERATIONS  AND  GENERAL  INFOIttlATION i 
Eior.  Top  Rook 
Botton  Boring 

REMARKS  I 

Innpootor'n  Blgnnturo 


